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-
-

BHoE SEE SHIEER : *ﬂgg, 5. 216
B SER 216% ){@6}
— . G AXFHX 216
N % .L],‘%K%-
B 21
‘%VEQ/ u%%@\ #
@ < g %23\.2 2
%L. :\‘; X 203
% %/ 45 '|'1igﬂiz\. 225
VR
2 [ L5 A 227
%\ B 229
@> 230

BHIN\E RS 0 231

*

—. ik 23l
—. ZEMZER 231
=. GEMFEAMR 233
M. ZBNESISHx 236
—75 B 236
—. NAD" FONADP* 236
—.FAD 237
=. @EA 238
SRR 239
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5—E # it

£—1 BIUWLSYHEIHLE

AL A (organic compound) 2 F kT E L&, HFEREBEER, 5 AR EEE
KAREY.. AIMEYRERTENE TR, ANEHER. A MK RZELE. T2 LGP
VLAY, 19 4l AT, AN ZE3RAS M4 BRI T J0 A dr (8™ ) i SR YR T AL fn S
1, B AR A R IE K R o AV FE N . A AMTAAENAE Y R B REEIEDERN
AR “ A dr /17 A ReAE . 1828 4F, I E b5 K 4k §)) (Friedrich Wohler) 7 S50 = B THL &
YRR E B Y— WIS E A RIS W —RE, X4 RN T 4N 5%
LT I A R IREE . S, BRI IENM S AR AR E R AR H K. &K,
BHAAED TR T A (CO. CO,. BRER DA KB R 31 55 1% I 5 AL S W AH R L& PRS0
AL (organic chemistry) 2 X T AN EWHERNE, B THEIAESWE . R B E
SRR

I

I
NH,CNO™ H,N—C—NH,
R RE

H WAL P AT ik 9 28 (cobweb formula) . 4’5 =, (condensed formula). £k 7 (bond-line
formula) 2 JLFMb 3 EK R (R 1-1).

z1-1 B EYHENRTR

waEw LR #EX e
RN
ETH H—%—(l:—(lj—(l:—H CH;CH,CH,CHj S
H HHH
£
H
S H c—n
= L C/ C// CH3(|:HCH=CH2 )\/
3- BEE -1- T =
GE S Al iy =
H—?—H
H
Hon
sl I CH,CHC=CH
3- 3 -1- TH o | =
\
H

5 KL 43 TR 09 4% D) HE B A TR R S B 3 R, e PR O ASE T R R R A TR R A0 I g
(Stuart) B, Foek, 7 RERRR SRR ELGIAR AL . LU R R 42 %5 J AR R 6 A LU B EL 431
Bk, AT RS T AR TSI AR R, POBRT (SRR T M E S LA
Write = e 5 ) g b i LR R R R, RPAIg -« — R BYE AT L, BUESRE N Fonizi



FEARIRTTT , A B RN BAE AR 5 77« TR SLAR G5 M RO BB 20 | B o R Y DL R LR
2Vl 1-1 fizs

FRERAERY ki =%
11 EBIED FROERIFILE

FHAEFRIE BT, A& EZNF) YR 7 @3RG . 19 e, B AL
P2 IR, DURARI . Z M AR AR S 5500 LB ORI A LA RGBT T A, A\ ST LU 2 25l
AW EY . X—BB BT REHUH SRR B . A 20 TR, FHALE
RGN T I RIRIEEY I IR R T) ST AR 2L, S
BRI, M 1901 SE 2] 2017 4, MUK A DURMLER i RF YRR 47 3.

AP R SO A @R E R R, R HE I — T E R MR . AR BB T
KA FRTEH AT, JLFEREHS T PUERAEERE R ERa Y RS, 28
B EPIROERFIR L, RS SRR R, BB TIORE A RS Y 7 T 45K
Thie, WO R A A BB E Bl . = I AP ER T BB ACERHOHIR GRS, EEER RS
ST AR SR 20 At S8 190 LA 77 45 e gt o I iR T B

=% H 4 #

BRIEF o D04y, HolFHEA b 1s%25%2p%. BRIR T3 4 NS E 7 R o 755 Foh R 1 B4
R HER T, ERAEHRAE B EBRTHENRES T BRIRT iM% 5 MRIR T £
B XU B = BT T A S T AR R R EERR G, BRIR TR RE 5. A B & B MRS IFS
fn R R TS AR S & . MEE AL T IR E R R S i

—. Lewis Z£EIEiS

1916 fEA6% 5K G. N. Lewis &1 7 2 Mt L0 8 BLAE » [7)7h 70 2 B A MR TO 3R K JR T 2 ) T
DU I B RE R 75 a3 S TR B AL 2 R Ch 3L B (covalent bond) . 43 F 1, 4%
MRFH N AR ENHASERE T K 8 B FANE R THE (He 4 2 T MR IR LR R
12 Coctet rule). 41

H

H:C:H Mol (o) H:C::iC:H
.o H. -H
H

Rk W LR

H LA, FEED T, R TF5 4 MEURTFHREANBT: ZHH T, 2 MRE T2 3L
FE2XHT, BMRETF NS E 2 NEEFRE 2T ZRDTH2AARET 2 M= 3 3¢
BT SRR TXAMNE 1 MR TFHE 1 BT Fhi. 2B TH R FRaR
TEIER T WA ST EME RSB TEE 8 MHT, AR ETES 2T, HFa



X

s

3

= BIHWERIE

J\B A

X H 3 R R SN B A M AL 2 KB Lewis S5/, B WM R oh: Frisl
&% 737 P A FL 7 CRIEZ R XD, s s 70 R ) FE B8R (AR E L) . Koy
T HEES T AR 71 1 Lewis fj L -

H
K#F H—Q—H 5 HO: RS F H—(::—é—H gi CH;OH
- H
% O:
WBAYF H—0—N"
e’

=, M REE

DURSE O B B A SR A B R R T AR B — e BE R A, A 19 7 1 AR J I R e
TAHEEC, R T R TP B T = T = — 77 i B JR 4% 8 1F s A7 A+
TR R BERFFR, 55— Jr im0 AR 5| R TG A E M3 . AR T ATRETE b i
RIBCHBGR T 2R T i TR E, BI—NRTEF LR T, giee S H AR 7 A A iedy
I AH B 0 50 R P T IR B, MR ORI B RO A TE L B R TR E SRR ER, %1
Bz S, Bt naatlite. Bk, J7 e 2R R ER THIERKES T MR
Stk VR kE T IR T I . SEA SR T ) MR B 4 T R T B e 2 ]
PR, it : Wy 1 4 AU TR ARG 2 T8 454 D4 1E DU T #4628

=. EREIFCENIE

1931 4F, {b2= KAk (L. C. Pauling) $&H T ZLERLI: ZETE T, B TS R T4
W, RN EFAARFREGREMEN R FREERAE, ERSEMRERR. BRTE
H) 77 1) 5 JE SR ANTE AN [F] (T R FRE . XM R FAUE R A& SRR o 241k, BT R 37 R T3
EFR R A (hybrid orbita) . BHALEWH, BKIRFH sp’s sp” Ml sp =Fh4{b3hiE

(—) sp® ke

EEWBIRTINE N B FHE 25720, 2p',20°,, BIERTE I 25 BB A BN T, A0 B 35 B WL %
(1 2p, A 2p, PUESH — AT, 2p, PUBEETH (E 1-2). KIFEHAKZIIERL, RET 58K
T RGBT, FEEUR TR T, BRI 25 PUE 0 — B FHEOR B RR 1 2p, 008, & RGBR R T 1)
BRAS. BB, —A 2s BUBERI =4 2p BUERHE — BT, X 4 MUBER AN, Bk 4 MR sp?
. sp® FABIERBU T, — 3k K—3k/No sp® Z2AbBR BS54 0 IE DU AR (B 1-3), BRIRF
AL F IEDU AR R Gy, DA sp® A EEERGEERR SR 7 A% 1) R R, $i 1) 16 VU TR0 1) DY AT AR, AH AR
PIAN 2L AL B 1) 9 2 fH 30 109°28 . BRI sp® ZRAbiE TR LR 1-4.

2p,

2p,

El1-2 ESHRETFRINEETFHEE E1-3 sp® ZULBRAMIEL



5”??
ot
B
&

{\ 2, 2, ) . 2, 2
EENPS R RIS
2s \ v
Q O
.
— A 4 BEE P>
E1-4 BRI sp® FLigiz ‘
Y AR T 5 HAR A R T EH S, ZRIE T REMBIR T, A sp’ k. filan, TF=
WEWSF IR TR sp’ 244k
CH, CH,CHCH, CHCL
g ke R

(=) sp® ZbthiE

B JE T T2 R L FE %i‘ﬁi’ﬂ?? 2s BB I — AN BT REEOR B 2p, PUE, TRIR TR
A HBWRES: MRBHETF 25 Pl (F— 8T 5HA 2p Ul E ML, FER=/AR I sp® 2%
WHIE, IR TR — A RS540 p Bl sp® FAPUERTER BB, —kK—3k/h, A
b sp® ZefbBhig g s . shZetb it R R 1-5. sp® ZHUBRIR FHI=A sp? ZefbBiidiab T | —Fii, Hk
N 1200, RTFH— MRS E R p PUBEE T =4 sp’ 2B TR Pl (B 1-6).

2p,
/\ 2p. 2p, . B 2p,

I W ¥ P

2s 2s \H_‘__v_z—/
34~sp
@ ®) J
— #E i BERSE P
E1-5 BRAYsp® ZMLiT2
TR R T — R sp® 284k T = MEEW BT BR R 73594 sp” Z4k.
CH,CH=CH, CH;CH=CHCH,CH=CH, H,C=0
(=) sp ZuthiE
BRI T T B b =B i F2 Hp, RSB R F 1 25 BUE P — AN
PR B 1 2p, BB, BRIRFRRBERS, MRS 2 EE—1 2p 1
EHRA, TEEPNARER sp 20508, BIR FAEFRW N EHEEERN p
BB (B 1-7). sp 2 bBUIE TR 2R BL 7, {EEL sp® 22 BLIERH . sp
FATREF A sp 2B R HETE, AN 180°. METRTHHE

DNEAFEEN p BUIE, HEET sp 2405058 (& 1-8). E1-6 sp? ZbpRaIraRy
/\ 2p, p. ) 2p, ’ | §’ §'
NS fwzaw”
Q g
2°1sp
)
— = - WEA ZeAb

1-7 BRAYsp L2



£ BINERL

o SREON sp ML, SRR EEARENREE sp . T
PIZAMEEY T, b5 B EBRIBRIR T sp 24l
CH,C=CH CH,C=N H,C=C=CH,

9. EMEENE

SRR S AR BRI RO SR R R A A A
Wk R o ) il o

B TR B AN R T A AL EE S, BN pm (1pm=107"m).
FEY R SR E B G T A R T I B RRY , TS2 AR T R B
BRI SE ML/ o BRI OOUBRE BB Btk PP B ) B, T B = R
Ko NHI X- FHEATHSEYETTE, 7R K.

1-8  sp ZHEBRAVIDEY

\ 7
T C — C o]
7/ N

K (pm) 154 134 120

1-1 ATERRFOHRCER, RILKR IR, Thhf Lk =4 S40a k.,

T H AR T35 TSN BT RS B IR e R . R LS TR, A
BRI 7 DB (058 A 200 6 T BRI 109°28'. 24N IR, i o id K& T RIAE T
(LEE N E, ARFERIPEFD.

BREEREY THRE N IMBN TR OGEE, BAERIES T RFEEILH %‘%%ﬁ@ﬁé
TEE. DML S XUR 0 T RS TILE MG, B2 R T4 TR R T B A,

s ke DA, 56 Ja AR P 75 1 B A %T*ﬁl’],ﬁ’fﬁ B2 DU U B A 'éH’HZfﬂE
(415.3kJ mol ). L EEREF] FIMTEE AR E I, BERERRK, SREBRAR o

MR R T R B S O 0 AR IE o, it il 7 = 55 4

ZHBCAE I JR T 2 8 5 R SR S R B ST T R LA 6k A | s >

MR, R T E R ARBRANET, R s . o, % [

(BL 8™ 27); HLAPEBONI IR FA A E A (U 8™ 700 B o L L

11, SR R4 T T OB R (HLCY —CI) M3t , Homkia p s

WL 25 30 B £ M K O BT s ass a6 |B
BRI T R R TR ER., — ik, & 5 |#

b EEEF AT 1.7 e E AR S TR, Bt EE T 2.96

0.7 K70 Z AR AR S i, e M 22 0 7E 0.7~ 1.7 B I \/

TCE AT RS A SN . AL SR, H A A b %

FARHE H 2.20, Fodts JURh3 LG 2610 ey 47 S 40 ) 1-9 BT, 19 JUREITERATRE T

E£=T  oFRIRMEMS FERMERT
—. DFRIRME

S F IO ST 1% 00 F 1 Sl O B AL B JER S T IE S s oL B &, RS
FHERES. 9T IR A EEERR . RS 7  BERE (o %7 I B s 5o i
TR (@) TR LATE S B P Z IR BE S (), e AU PAAT 24 Debye (4758 D), 1D=3.336x10"C*m



(R ARMRAER T =0, BT 1 p fE—MAE 1~3D (K 1-2)0
®12 —EHTFHBEEBHEE(D)

a=x)] u(D) aw u(D) wam u#(D)
H, 0 HF 1.91 CHGL 1.02
cl, 0 H,0 1.85 dal; 0
HI 0.42 NH, 1.47 Co,

HBr 0.80 CH.CI 1.87 HC=CH 0
HCI 1.08 CH,CI, 1.55 BF, 0

R F 5 F MR RS F IR . SFALLERTF TRt 58S Ak DL
W77 AN T I TERAOR . A a7 RS, MRS 7. B, S s B m
C=0 B, BT ERLMEXNFRK 2T, B AIRIEAR TN, BTl S m AR 7 TR ALK
BRABE ARV, T DU SRR R X AR AR IE DY T A 251, SERIARPEAR ELHRH , 20 7 2R R T
FE— AP, B SCBR RIAR M kg T Hoa 7 R

cl ' (l,‘l
| ' 3
0=CcEo0 ic > C—H
cl & &‘\Cl & H” \
ZE AR g raid —8F
(FEHRMEST) CIERRMES T (BtESF)

B o FORBEIR, FFK TR TE AT B S B 7
DT WBALRK, 4 TFIHI A SRR, LAY T AR MBI A 5 5 AR
RES I TR R

=\ oFENERA

— N F B IE v -5 55— 4 T BB AR 6 2 T8) PRI 5 | 3 R A R Al — 18 A8/ FH 77 (dipole-dipole
interaction). #41: — & F E4F 0 EH BB T AT (87D, BT 40 1E B far (87), — & FH b oy 1) ml
AR — AW A E RS

B g
»ele

“iiih {BR— BRI
CC
& 8NH
ZU%E (hydrogen bond) FE7E T LS 5 HALR TR& MEUR T 5 5 — MR F2 18 (Z-H-Y),
RS ISR TR MR T (2. Y) 2 OWN S BRI R T . SUREERE— B h 5~
30kJ-mol™. ZURLE BRI ZAFHE, BEAELE T4 T, HAFE T2 F . SR FROEKBAE

BB = = MPUR R E EEEA.

B epeses 0 CHy O 0O

A, AR TR N B 2B AE P AR O TP A R AR R A (A B S SR
PEIYF IRV MOARELAE A, R A T DRSS, (R IOV 02 o I R A 25 0 1 e s A
HEZ R EEAEH 1.



BT B SYIRS EMNEYRMAYSEE
—. BIHEYHS %

BEANLEYTRES TEESLRKE S TS EREAS L.

WRIESTFHRBELRE, GINEDS HEREAEGHAELEDRELZAEHIRLED . FoRL
EY X5 BRI E DR EAUEY, AU EYERNERRF. BRSNS
FIRWEY, NERFRWHEABER LAY .. FAUEDRANETFEER MERASERET.

BHAEY eI R JR 7 5 ¥ R4 B fEHE (functional group). % CH,OH (FH
B¥)., C,H;OH (Z &) CH;CH,CH,OH (W ED) FWR U AW EHEHRE (—0H), BERERILEY
WERRE. SEMHEREEANLSYEHUNEAER. SIS YHR & EaEE S, ok
HEETFNREHRTRANCEDREYE. A PBREEREASRBIEN L ERIEMA R,
AHAEYE W E B R 1-3,

F1-3 BN EWERERER

LEmIER BREA | &R SEfI M R

JE >C=C< Tk Tt R H,C=CH, 7.9%

R —C=C— Tk =4 HC=CH R
e —X EES CH,CH,Cl "k

L1 —OH FRAk CH;0H R

i R—O—R Tk CH,—O0—CH; F ik

123 —CHO 238 CH;—CHO V.

A >C=0 Pk CH;—CO—CH, ]

R —COOH A CH;COOH .’

& —NH, = CH,CH,NH, i

HFHEZNMERBNAEIWEDERS: 2 7P SE 2 MR E RN S ERALaEYRe T+
HENMHFEE AR SERALEY. FILEWREEREZERRTHE R £2HiE
B EESE AL EYT, § P E RS S RE B RE ENRA R BN, HiX
LA B YT R A S S ARX N B R B E RE R & A R BRI L2 RS . (B T AP AE
fIHAL B RERIR W, XS Y E TR — 2 S, ZHEALSYIRES ERELE
YIRS REH (A A B I 5 A RN A BEH K.

o LFANERBIE AR K o AR (B0 SEHEXE . B _EASYE), BAE R RE K
MR R A AR .

o MFHAE R E N 771 B LR, AL TN E RER 2 Mgk R T RS TGS . Pl LBk
LR LEE 2 ML R PEBR :

o MFHANERFALES FRAERZEN, EMRERNERAE. HERBAZATRKEST FHAR
R, A2 ARG GBI A LTI BN T . Bl PIERE A RRUR R .

LAE BEEA T LA ABRE T Z B RS WERS B LY.

—. B=NAIZRE

Y A HUR BB T AR RE 1 R R AR BRI S A F oh (R AR A Re A =0 . X R AR
BFR A R (mechanism) o A HLR REHLHI SO K92 fz —h R LR 34 B AR 4L, A LR AL
T I R4 R B W R P B T B SRR T S AN R P A T 3K



PRI HUR B RSN B S A R R, BB A R T M [ — X i T R A A8 3 —
AT, AR R BT IR TR . R E SR (OO Rx MR TSR,
RTY BT B I JR SR 3E FFR A H B3E (free radical . #40: F%e (CHY H— MM ERERIIH, TE
R EE E B H,C- A B ik -H, XM HRARK A BES 5K RN M A bR RN, —K
B RNAEG AR ALY (ROOR) F77E T AT o

B
H;@—FH BB H;C-+-H

SR RIS AR N S S W s AR, BB A R T — 188 T Bkt R —
SHEF, REEENNHHRBIE . RREHSEHL ()R —EBTFRBI T . ZMHE
HAr R, HIEE TR T AR RN, RN FRRNY . i IE BRI 7R ERE T .
B . BB P AR, NAEFE RN B fE 7.

CH, CH,

| 4 |
CH3—C—Q1 i CH;—C" + cr

| I
CH;, CHs

EWRET REBET

EhT BANERREES

FHUR R R B 2 1), th B T2 (¥ AR AASE & S R B TR T BRI AN Lewis FRIREL 2 .

—. Bronsted-Lowry ERIHIEIS

Hi AR - 95 B (Bronsted-Lowry) BRBR BE 8 18 H MR A BRI T2 . iZHIRIA R, g Hi
T HD PV FRR, BEBZ T Y BRI, a2 R R TS T8, BRIk, BRA
WA RRT 707, v LB, BHESF '

FRTBR T EAS AR B T R 5 B 2 A L S AL RAH ELAKAF (R R R = TR AR H T T 5 7 AR IR R AR 4 J oK
BRI HIR . MR, HICHOmRES; FRE, B T 5 T B R F AWk ORI L iR . Bk
o, FLALHURRBRGS . 7E RRmE S N H T SR ) A IR 55 BRI 55 PR Bk o

HCI + H,0 == CI” + H;0*
(ZH,O08 05  (RHCIFHIER)
%5 +
HzSO4 + CH3OH = HSO4_ + CH3QH2
iz Wk FEHIbH ILHEER

(%% CH;OHF 8958 (BH,SO,F5HIER)

M 1) R P AP 50 0 8 ) PR A 7K D A8 8 6 A K, B AT 40 pK, 3R, K, {EBK BY pK, D,
BRPERSR . —M K >1 5 pK,<0 b iHR; K,<107* Bk pK>4 55k . TLAWimli o B ml LU AR AE /K
o P S R K, B KB pK, R e K, BOKER K, R, BRI RGR . S5 46, T DL AR A SRR
AR 8 L K, B SO 8 pK, 7R BRI SEHEIR Y pK, (ER K, Bl (OB i o

—. Lewis B8
RERSFEZ HL T XS M T A2 Lewis B2, RERSIRMLEL T X M B2 Lewis Bl. 3t R, Lewis B2
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BIWERIE

il

o

X RS2 4K Lewis Bl B0 048 T44.

RYE Lewis BRIRME S, SR F 27 JRTFRIE B FEEET Lewis BR. #10, =H A0 (BF,)
A FHRHRRFINEREANANET, TUEZ—XHEF, F BF, /& Lewis . [FRE, =840
(AICL) WAE R FH AR — X LT, AICL B2 Lewis f2. % Lewis B2 B 90X B F 4T f
B 74, 0. NH,. RNH, (f%). R—Q—R (B ROH (%), R§H (Bi%). RO\ RS 2 # /& F Lewis
B, =AM =KL EERE S ZBEE Lewis TR LRI NV .«

FAT SFNENHIREBICES

=4, ST AE

43 FH3E (molecular orbital) &I A (1) R FHUBE LA SR B IJLNR FREHA S,
BRI FHE. EAE~ENSFRES, BEEK TR FHIERFR GBS, & TR T
AR R BERGE . B, SR FRHEFRER FIES, YR R FET M RES 75, W
AN FHECAE CBEEE, REBPUETT T (B 1-10). FEEAS THRIREE Y, B 7S EEHZR X
B > TP SR TR F T, 2L RIS | 8, BRI R AR RE . EEAS TR
BEPUES, BT A B AL BIAZ R, T A 7E L7 B ) JE I3 T A% B DK, R A B | vk
N HEF I, SBERNRES THNEME TR, £—RERT, RE 490 FREERRSE
I R BEIE N A BT

o' R THIE
i D D

o ST HE
1110 SNERFHENS FHE

— . HiRIER

H YRR —A Lewis Z5 KR, P, % F B (CHNO,) HI—> Lewis 4430 (K
2O PR E S AT R N7 [ — O RME—xt T ABE . FT X Lewis 5193, A2k e b
A NO BEER—A NO XU . X- 5 T UE SEAFSE FF e 70 1 o A R BB BT R, AT
122pm. B H BB, B, Bk Lewis 85 XA BRI EE B B 4544

, 0.
CH;—N
0:
Tl 35 B % [0 L SI2 45 M9 AT DL I FE 3R 72 18 (resonance theory) #fiif . ILHREER NN : — N0 TFEH
Fal U AN S A L E R R BT EARK Lewis SR BN LIRAF R, IR0 A ek ke



F—5 % it

A% (resonance hybrid) MAREAT — N ERAARR S FEE FRIESLEM . B0, f5EF g
U A AS IR X R e R .

£O: ok o
Zo g 2 +
CH3~1§\h N ® CH,—N7
o8 o, St

BEEk ()RR BT Wk~ -7 BIRIT S, ERRE LR R A SRR
FB—fEY). it R Uih e bR bR X i R ICIRZ Ak, b AN S R 7 #0155 7] (1
AT (8, PIANERRE, BEA RSB, AU, T2 T 588 550U 2 1A ) P/ S 4 4 7] B o

[Fl— MU E W) F BB T AR P R A AL B AR, R T A B

1-3  BEBRARE) —A Lewis M Xdn T, 2 A A 33k X o 3ok AR R AY S X5 o 8%
BRARGY LK 45 . ‘

1-4 555 3k F340E-4h 6 f 4L Lewis Z# X.
(1) CH;CH,0OH (2) CH;CH,0CH,CH;
(3) CH;COOH (4) CH,CN

1-5 #FETINAY FHRAFHOBERTHRCER,

b d
(3 CH3CH=8=CHCH3
1-6 A5 T FACEH FATH FH a9k a AL, i BAEKIE K A7) R A

a_b c d e
1-7 B E T A4 Lium.

(1) CH,CH,0H (2) HCI (3) CH,COOH (4) CH;CH,SH
1-8 TSR BT ARELE Lewis 82?7 W22 Lewis 4% ?

a. H * b. NH, c. BF,

d. AICI e. CH,0 f. CH,CH,OCH,CH,
1-9  FIBT AT 2 F 09k X34 3R 35 HE ) A ST

a. CO, b. CH, c. CH;Cl1 d. CH,Cl,

e. CHCI, f. CBr, g. BH; h. H,

1-10 REETF 8 LA O I FH A B LK, ERALL T RIMEHGRY FE. AT H
RESTH—ATHRAIRX . RARRXBRE HRELES T LERLEMH,

R I
0770

(s ra)

1l
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SRS (stereochemistry) 2B SUAT ML AT B SLAREG K S 0 14D S7 AT 456 1 K AR S RRAE A e
R, RIRAE LA — N EES

W0 7T RE=Yr RS, AL SN2 RS BN =44 V1M K, BrLlsnikie
F ISR T P> T S5 AN L B S E TR '

AP T RA MRS 7R EA ARSI Z R 4. [ A aimieis R (d
PREGH A FISEARF PR RIS . MG A2 20 T b R B e BT B3 B 3 77 XA
R AE R RIS, BREERA . LB R BRI R WA AR SRR YR THERM. 52
PR RS 7 IR T BUE RE R I U BOE B 7 AT R, (8 b T B AR 2 18] 3 77 SN [F
PRI RIS, SLAR R B S WUSC F R WA (PR BEG TR ) o R B A A FR A
AL R B AR A TR SCEL I, AL AN e B TSR, BT AR LG, B E IR T R e
Be. BTEAERF TSR A AL, AR BAS BIAERA SR AR . I B R R AT 't S R
SO B A8, R B A IO A LA R B MW 2R, P BE R v, DRIUGAS B R MU AAE S T g
FUEATAE, AEMS 7 ARG AERI M B S f 14

FAMDBAEA A TR, 3 LA A BLS al A g0t T

R
L b—uERE
MEFM—_ nmsm

L FARRM
[R5 4 It 2 5 43

KBRS

R

LA R —

SRR AR T3 AR R, R R LD 7, EAR B EBEN B R LR

£—1  FiEFHESFITRE

—. F

ANWEAFMT AR ZFMATREFS IR 0. A3, RERSE) 27K, HE4L
FHAFARES. HREFRMNAYIEAEFEREATF LS ERRATR, BRYZF AFEL
b EREERN. EFS5HFZIAELENEMHEUER, SEREARRKRAENFHERER.

BFPA TS (B 2-12) Z2F (B 2-10) MIEMHR. XFRUEL T GG SEYRR,
e AR RE T B RIBLEAR 0 T (chirality). HRR DAL Y, Gl 2o CHO F, WhF IRLE]
SEMRETF Y. BUMRTRENS FREEEETFHERS, ARRTHENZ RAEFHND T
KELEEFHSTIHRTFE.



21 EARFRFMUEXRR

= FHoFRIXTIRR

FHALEY ARG EFE HEUAER. BUXWBESHAN . L —"ARM T 411
s, Rk - FIARIE £ “ 7 23 BIAR AR 1) 4R THI 5 7 I B AN [ ARF T Ay 7 B . R &
MAEZRIB T 4543 [H,CCH (OH) COOH 1 IF b Al ¢ A LARLE 1) (K 2-2). i % b H
c MIERAR AL S R (& 2-3), LA TP IR R . AR |
T bMcMRXREBANNESLTF, B ABEBEMELEDRKR, XARE ) i i
. ETRENEREY, B 5w A, f&7RxT pik Hgg/cl TH i H \C\H(:H
(enantiomer). —Xf X Wt & —SF AN GEE & MR 1A LR b ' ¢
F b Ml cHRFUST. AESHEGRESN S TIRAFES 2-2 I ES FHOTRRISIALE

-+ (chiral molecule),

(l‘.OOH (IIOOH

2-3 FEESF b o BMBIEEL )RIXHRE

AL 2-3 P NFLER ST (b Fl o) B, TTRIALR 2 7 C, LT AR T
22 (COOH. OH. CH;\ H) & ANAH Ao BESEIER 4 NN (7] 1) S F 0 R OBk 7 0% A A ke
¥ (asymmetric carbon atom), XFRFPEBR R T . NIRRT AFHEF L, HFrER 4 MRFEIRF
SRS (A4 2 FIOR R IHES 7K, BV EA 2 BORFEIMIME ., RTRTLER b F o BB AR H 7,
BRI — XXy A . — X WA A 2 22 K R B O S8 A 39 PSR IR, 2 7 R A 0 51 L A
PEAAIRISE, BG4 K 22 S0 L R AR R0 o 3o WA (4 22 M R RS e th 260, 18 T 5 R

3
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B—R BRI

FUAREAEH B B IR 2 54, AR A R 2 B0l 2 Tt R A R A o i, LR Al — o e 4 43
) 5 E ARV IR AR, P ) oo I R R A [ A e — S oA 46 K 22 550 A B o 4k 2 M SRR AR
[, B 25T i ot CRASBEER —5) (ISR, 9 Sh P EFELE AR B A B3 MR A (LA
TR A SIS R B G N 50 ST o IR AR 5 A AT P T I 2 )«

=\ DFHENITRAR

AR LLE S MR &Y T RIS R AW LR T REF . Al — MM eIt E
BT ERRMBRARENSHEGES, H# 1Mo THREECHEEGHES, RWHLAEHFEM
W, ZoF ARG FE, WG BN — NS Y5 BRYE 0 18038 7 v 2 48 B T W5 &
FHIXFRE 2R, a0 XSRS XSFR RO S FR i & . AR B E e i LA X BRI 250 X AR, X
FRA L

(—) XFRE

WM—AF et — MEAR B Y 70 h B KW 55 R RPN 4), 2 AR kA2 XA
ST RIS FRE (symmetric plane), XFRI S o K. 2- WA 1, 2- —E LHEH — DX FRE
(E2-4),

2-4 2-[RKAD, 2- ZSR SRR TR

(Z) MFRPL

WREF YL F P AAEE— MR S, N R — 1 B F
ZEAE—HL, BMZ G EL K, 75550 & 40E B4 7] 1 JR 7 3R
FH, MHZ 55 B4 1% 5 F X FR A0 (symmetric center), W 2-5, X
PR TS i R0 .

W, BRI RO S FRIEFER, 0 FES
M, W R

PO, FIETXIBRIRRYTT

HW— MBI 5 T REAFAEXS B, 8 H R LU =Fo7ik:

T, BEBNTERRE A FRERGIBE, WEWHE NS, WRFE AR
&, WS TRE M, R2Z, S0 TR, J7vk =, 4R B AR T 000 FR i A0 (0 X FR
dty, 1SR A% A T X FRTE S AR AL, BE S T AT T, TR, e Bk, J5
B=, FREFES THRRTFHRIR T S@FER D, MR ERS FREE-DTFURET, &2
FHEFE, F—xxtmeik, R BiRs FHEERA S U ERFERE T, TREIL S
BT T, WASE B AME L (A SN R A . TRERHWHITE, & RMZ
FEAH R H

COOH
2-5  SFRAFUL



MRS

2

2-1 AR R T IS b 0 F A

OH
CH;CHCOOH I CH,CH(CHs),
] <ii7—CHCH3 é::>_ CHﬂ}hi:CH3

NH, Cl

—%  YIERRIEECIE

A0 R 20 S5 VF 2 KRR LR AT e e M B G S M BRSRY) SRR A G 5T, A2 4A
KR BL T #GR BB . VF 2 e A AR I S5 ) 22 5 S BUE AR BL ORI 4 B
PeZE R

—. {RiRyCShE YR

TG R, FREI RN, BERBN I 77 ) ST T MR E . O A S R,
R K AR EE BT RTEE 77 7 AP T RS HRash 5 al A3 BTk 75 17 44 B P~ THD M AR 3
T, YGRS R R 2 — [ J7 [ Y, Y4B T o't fiFR 3% (polarized light) .

BT — AN B BHR (NicoD) AR Bl , —HB 6 T, RAWRS)T7 17 5888 fn P47 1)
e Rl Wi JERHREE BRI YE A IRt .

2 P 06T I FE L AL S ) VIR VR S R ' PR i T 2 4 1) A B 1) 20 g 2 — 76 AR B, XA REAEE
i 4 s 149 i i T e 2 P P R Sk BE Y Coptical activity), FLAE HEGHE B9 SRR A BE e R, F1%
&Y N TR i

Z. IERESLIEE

(—) iEftE

- N A RS B HE e e i BE 77, BT L S0 =38 F e s 0 e M) i e e it . e i)

FEARGEMAFERABEL . — IR — MRS (FRIEED . B, JelRaE— BB M, B

BB A — AR ERE SRR (T 2-6). [ 2-6 R, AT IR EERRE Mm e, MOLURHE i sE
T 8 AR O ST R G o A5 00 B ALk T R e B PR D B » SO % T LA G, Sl A BT LA
Iy A A D B b A R PO AR BT . i SR BA 8 I i s A B e B S e s b, AR
LI B B AT I, et R oK, B
HPR B AL B AR, miR B RN ”
MRIEPIAPAT B Z M — A ety ™
TRV I RE 0 87, B R T a0 200 40 4 s 5 e 2 —
MAFE Co D JG, MR IGEL R A Rk B K,
U 2-6 Pror o e AR FH 33 A S ER) 5 4 9
T ARE s 41 ' ) {3 T i 2 ) £

Ui 31 't 5 T S 14 4 5 A L 41 TG T e 2 114
A BENY i % ¥ (optical rotation), F o #x. Wik
T Y JE e 7 ) A 3 B 4 (22 i) IR &1 (A 8D 1Y
Bl () RARAGHE, () TR, (+)-2- THEE
W2 2- T W HAG O 4R O 16 0 % T 1 o B 1 ke 06 HENETSE

15
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F—R BIWERIE

Js (=) -2- TR oRi% 2- ] WE B A8 4R ' O i 0 170 v 2 @ RO PR B . () AT (=) AN oR Ml 9 THT 1)
W T ), 5 e A R N TE G

(Z) thheyeE

FF 5B R BE VA7) B A 288 | VR PR AR RE L % B FH G R A 5 TR 3R X R E A B I E G
HIEEEA Ew . (B E LK ER ST, BATECHEY R e C 2R 2 1, H ELiea
(specific rotation) [al) F7~x. ELEEGEEE XA, fEH 1dm KHHESE, K N 589nm (1nm=10"m)
RN (D- 80 1ESGUE, Rl IIR R 1g-mL " B, WSROI HE B .

lalp=

a

[xC

A I ER A (C);
D—ItURBAS, T R85 URFR D- £, K 589nm);
JREXCACIIAS H e 6 B 5
C— MR BE (gemL ™) (A4 AT F % BED: s
A E K (dm).
ELTESE LR ) B4 el b s AT O SR SV B, RS R B B — X X R AP B T
FCEEAEXHEAR S, HAFS AR R CBIBEETT AR RO, BRI HAR Y B TR R, 3K 2-1.

F2-1 2- TEE—X MR B ER 4> 438

a

(+)-2-TE: (-)-2-TEs
Wi (CH 99.5 99.5
HIE (gecm™) 0.8080 0.8080
EL et +13.9° -13.9°

EEHE ' AT T 3 7R R S0 B AL A W B BE G T TR R RS g PA R IE B 40 e AL S 2t
FEo Blhn, £ BEALT M B B IR (heroin) B ELHEYEEME A [alb = —166° (HEE) . XK HFIE K
BB W&, £ LR EEVEEA, 76 15°C, FmIRAAE D- VB8, M58t e e &
HIENE 166° . ‘

il 1 g AE A BERE S 260mg ¥ T SmL ST, RJE LA Sem KINFEME , 76 20°C WU15E
JGRER —2.5° , IS RE [ ) LU e
o —2.57
ﬁlf:; [a] L’; T -96°

IxC  0.26/5mlx0.5dm
2 T ) L T o BE R 2 JiE 96° (AT o
RpE SR TR AR E LAY LY FEAE I, 7E Lal b B2 JE IG5 P Bs HE 5256 il e e ' BE I8 A
BV TR IR BE (LUNG ¢ Ron E IR . Bl Ol B 2 M /RT% 2 [ ] 5 +98.3° (¢ 1, CH;0HD,
Fe TR Hh R B EE ) EGE G BE S A TiE 98.3°, M SE I IVELRE A 20°C , fE R4 D- AEYR R, B HEE,
VR 1%

=1 BEERREZN

3 o B S R TR 5 R R R, TRV 2 TSI RN B AR I R ) AR R ) O R SR S AR AL
SR TN A, 1891 4F, ME K B HUR (Fischer) 3T H VL0 F AR S5 #E-F i _ER#5E, 52
T BT R R T 1 DY AN L B A 1A R (6 — R R T vk ER AT A ML RS
F7 RN BB R F 52 2 (Fischer projection), 22 Xk 2-7.



Fischer#t 2R,
2-7 Fischer &% R~EE

Fischer #5434 b —Fh 7R 0 7 = 4 25 8 4544 AL (a8 -1 T #5830 1% 2 — ML &L
RE B S BB, U T o2 OUEELARELE, M5 RADRBRER AT L
s G5 RO AR IR 70 T T i s @K P A B 4 A AC SR AR B SR 7 Gl K i J= 7 o2 P4
BRI ) 5 @R 5 T 5 T 1 7T L AR A 17 451 11 i 77 (AL 24, 34 I 7 R 7 BT ) T E 2%
ARFRA 1) AR TR JS 77 AL 2 . T PR DA A LA b T UK A e v g 400 s a3 Frischer #3023
fsE .

CHO

H. ,OH
o = H—OH
HOH,C” “CHO CH,0H

AT W8 T, AT LR SR A L4 F Fischer B MRIEH X, sikRiL
JEJE I Fischer B3 30 EAHIE T HRE SO, BEEMEE MO E MO,

(1) F—A AW Fischer BB EAUT L (R RE R IFARTED JEHs 180° J5, B3] Fischer $t3
IR WAL AP HIE , YRS 90° BY 270° 5, FrR-H) Fischer #5530 3A (4L &0 5 R AL & 0 X i s

(2) KR —1LEWH Fischer BL M TR T L —MNURERIFAS, Hob=AEB IR
1 B30 LD 1) BER% , B30 Fischer $# RB AN AW 5 FHIBIAAE,

(3) Fischer AP F IR T LATE R T EEER], B - PIACHBEIR)E , BT 1 Fischer #53%
RIS B W 9 R BUARAS s B AT UK » FT3 ) Fischer B AR IEMUE DRI EY)
(RIX A

Fischer #3018 & I T 75 ELAEFFHEAL & I SLAA 4, (B Fischer 3083 BRI 044
G RESIME, AMFEATIRESLHES . FVYFTHR2 1) Newman B384 2 rT EE N
oS B TR SE R . 28R, Rl —ANSEAR SRR AR o AT LR O ER R SR S, B — PR R AL
I T H ORI S

FMNT fABtFRcE

¥ % (configuration) & — AN SLAK A (4 207 i JR 7B BE A 72 22 (B B HES T =Ko — RO AR G
PR JE AR TAE B (BT 0 BT i D7 sl ik A 6 2 1) O HE 9 5 30 294 A 8 0 ik f 795 o g 2

C AT

—. DIL &58&i%

MBI L H R RS e T O I DY A R T R T B T I B S . B
58, T MITEM =LA WA R, 4 E 2 K P BUR (Fischer) AHuESE (+) - H il B A
HEY, I FLR AL TR B 1), BESEAEBRBE IR IR R, C, EIEREEA T4, 4 D- #93,
Xt th (=) - HhEE Ay L- #2845 BT

17
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Bk BIWERIL

CHO CHO

H H HO H
CH,0H CH,OH
D—(+)-HhEE L—(—)-H i

PIANHEEA FR R, DL L R, (5. (O ForBotTs i, AlEH B S4E D-(+) - Hihi, 2
e H S 1E L- () - Huhi-

M A A RN, T T A Bt e AL S, R AR RN AR R S TR AR
B RN, B4R KA S Y R R w] 5 s B A A B A SR I AR D- (0 -
ST TR P 2 P 1K) 452 IR 93 30 R A28 C) G ME A b, SR 0 (C) BEMIER LM
TEAE SR AL FE P R 2O R AR T, B —OH &b T 6 Bt AR BR SR T I 4734 . BRI T e o (]
RS D- () - R AR, X6, () - ARYE D- 0 - HlEEA MR, d
DR EATREETT | SRR s T S RIS e U5 10 2 1R BRI R R .

CHO COOH COOH
H } OH H } OH H | OH
CH,OH CH,OH CH;
D—(+)—"H i D—(=)-"H & D—(-)-H#

1951 4F, FEGEREF (J. M. Bijvoet) ] X- ST BEARMRE T (+) - T4 TR B £k 10 2 S g 284 B 4 ) A
B, AESE T RN HE R D- (+) - H i po M B B A SUSER T o Jerole AH vl 18 A B vE ) T
SE RIS PRI, At R L SRR B T

D/L ARCERIMEA — M RRYE, — ARG S HMBESWRBNEY. BT, —BH T
FKHAERMME 2 B AREMETLT.

—. RIS ¥3BIFRICIE

1979 4F TUPAC Z: iR A 4% Cahn-Ingold-Prelog R IUIK) R/S #4956y 42 10 56) & b 2K B FAEAL S
AR

Cahn-Ingold-Prelog AU : T 5E3% 70 5 5 TP PR BcoAH & (1 DO AN JR 7 8 3 | 4 2 vk 5
CBFR I RK/NRFR) s Tl T hE i bl /N R P B T B E AL B, 285 IR IR e IR P (s
P 5E BURAL 58D WEZHH M AL 77 1) (1 = AN B 1, LA AL I S HE 2 0 R A 8L =i 5t HE51 0
SHIT( 2-8). K 2-8 5 FHERAHIE MDA R T3 as by o d BIPLSEIRT 2 a>b>c>d, Bl a 5
K, d 2T E E A5/ .

/
S S S
\C \b
b C
/ (|3 sy
/\c c b
(3471 ) OB r T )
SRy R

2-8 RIS tReHiEREE

AR SR ez IR R TR A, R ) R 2 R
(D) BTEEKHETFHE R, JURE R 7 A58 T R : >Br>CI>S>P>0>N>C>H; A
JEF 3B A7 2 R E RO itk .



BIE YK MKEFE

(2) IR R SR T R T O R, U A ARS8 JE 7 IR 7 P4, AR s, # LA 2
5G4 : (CH;) ;C—>(CH;) ,CH—> CH;CH,—> CH;—;
(3) AEFMERATEMEESPAR=E AN IETFHE. BEOLERTFH: —C=CH>—
CH=CH,>—CH (CH,) ;o
B8 2: fir s T B SRR e i A4 2
Br

Clm—C—=H

I
it ARYEVOF RN, AT S07E SOIRME P e P, SR E T B I DUAN R F 1 56 IR & 1>Br>CI>H
JE T E il KBV NIB . R/NE T (H) T 55 H SR E BRI ETFERE ).
Br Br
Cl-——é——H |m:%> (C,’)H
: 17"~

WA IR P 52 = 1T Br CLIK 25 [RIHES g R EHHESY, 4 R # 5L,

R. S W&y 23 A EHE N F T Fischer #0530, i S/ MNEE (HD 7EM A 8 L, IRHTE 5390
=ANEEEE T b i KB BB , W 95D ) BE 24 S A9 8 WHEE 7 ek R /8. ildn
FLEE — XX WA i da B an T

COOH b COOH J%
Hﬁcf;?ﬂ d{il a HO«E{}H - d I
R SEY a>b>c>d
B 3: w4 T3 2- TR AL,
CH;
H OH

C,Hs
i ARIE PN, AT EITE Bk 2- TEEM TR, 5 T MR 2 A DY A 2 R AR SR R R
OH>C,Hs>CH;>H. H Fischer # &/ NEF D Ef i L, RNEE S =AZEBAEFT L
HI RN 4e e, R & 77 1), BP Ky S 4 7L.
XFFARC S A AP UL TR TR B, RIRE AT U FRATIR 1 77 v 2 i e g — A F
PERR R, R i B B o 4 2 5 R AR HR A FREBR IS S . Bt 2, 3- ZRET B 2 N FH
Bk USSR A 2 F IR BN

CHO CHO CHO CHO
Bl  Hl—7p——H H—4—OH  HO———H
H——=—0DH HO ———H HO ~—==g—==H Hirsee OH

CH,OH CH,OH CH,OH CH,OH

2R, 3R 28, 38 2R, 3S 25,3R

RN S H R T YRR T A B . (L& J7 75 M B (0% 2R M S B

FREHEF AR FFERERSFURAENE N ER GER 0 HIRT); A, &
AR 536 0 5 FUBAE R R =AM EE, RIFHEAFIREREXHE A DML, 558
FLSEENRALSE (o “R7 /M) KT, MEEFTRRM =R HETIRFF . I -4 R 1
B IR A SR,

19
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F—R BIHFERE

2-2 WL TFIAY.

CH; CH,
HC=CH, H H——CI
H CH,CI
H+Br cl Br—
C1H5 C2H5 C2H5
Q) 2) 3

FhHT 4 iE e F

MNTNRIIEE — ATt SRR . AKRIIAFRRIEFLR e AR . 40, MULA 4L
U BB LR M A e FLIR s o LB AT B TP 0 e W 17 1 380 1) LR o A e LR 5 T ey P P PR 42
W5 R NV AF R IR CHE G . HE— P EITUE B, & S5 P I R 1S 2 1 FLER A2 A1 e FLIR AN Ao g FLIR X
XN SRR AW o NATTHE — X056 R AR R 55 R YA MR CR SR iE 44 (racemate) o

MRS A e EPEW T, B TEHETENE o 32 PRI 2 — 3% X R A K {0 6 i 41 T g 26 8 52 11 53 i)
Fe RHEEIR T 6] 4 S i i THI B 2 7 1) FRI s e 2 A R IR o BRI, 24— X X A S EVR A )G, 8 — AN
WA ST O 4 s v 4 T T 2% F) 5 W) 1 46 L AHHR o

SMNHEBEPRHE T “+7 (8 dD KR AMH TR S 2l B — X AR (R A s b e — e 2= 5, i,
ZPhFLIR — L B T (3R 2-2).

3 2-2 ARSI RN —LyEE

g BR(T) [al? pK., RFRE(g-100mL ™)
(+) A 26 +3.8° 3.76 oo
) 26 = 3.76 oo
() L 18 0° 3.76 oo

BT ARIRBRAFHAEIE S
—. JEISREADE

EH—AFHBR T SN LR R XA . &8 o ANFERRE TS
YIBEEE LAFAE 20 ANV AR (AEERE LRI DL, S A PN L B R T S
SEARRFIREE AN T IR IR HL .

2,3, 4- ZRETEBEYTHEH 2 MR TFHERIR T, RIX 2 FH6k 5 BT ZE K A A A
SN NAE. 2,3, 4- ZRIETREAENA AR E 2"=2D . FHZ 2, 3, 4- =F5 T B IYH
SEAR SRR Fischer #0522

CHO CHO CHO CHO
H——OH HO——H H——OH HO——H
H——OH HO——H HO——H H——OH

QHQOH JCHZOH CH,OH CH,OH

-
o
a b C d
— XX B A — R X B AR

2,3, 4- =R T IO A SL AR SRR A



BE YR KF

Bk a 5 b MFEHAK c 5 d 2 W XA, EATR 2, 3, 4- =R T BRI PR 2
1 a 5 c SRR LA S BE A% 55 R ST AR A AR, EATTE A FEXT B R A4 4K (diastereoisomer) . [A]
FE, itk a 5 d, b 5 c LERMA b 5 d WM LE A AEXN B R WK AR 2T
WRTF T A Y, WRENGE— A F R 7RISR R, HAhg i 5eemE, et E
72 W A 4K (epimer), 2% 1) 3544 A2 — Pl AR X W S A4 4. A SoF IR S5 A A P ool o« VAR R S ) B AP 3
A .

=\ WIS

WA 2, 3- ZRET “ROSFHEE 2 NFHRIE T, X2 AFHBREFAER, et

T e Y DY A [ 6 A R AH IR o X A ke 454 A0 T R A S AR S R Ak LU BIRF IR R S O B B o B
b WATRINAT LT DA SEAR SRR A (B0 5 A

COOH COOH COOH COOH
H—— O}l HO——H H——OH HO—1—H
HO——H H——0H H——O0H HO——H
COOH COOH COOH COOH
a b (¢ d
M VU SEAR AR G0, TV RISk a FT b B— XS 0Bk, Ttk a5 c FIRM1E b

5 ¢ ZARRI W 1E

R c 5 d BASEYEEHBR, MK A o FE4CF T EIEE 180° IR M4k d, PiFRE
B FREE S d RHRMGEY . BREE c XD T AP G R TP, HigE
A I BEAR O TR AETF ARG A IR A P9 T REAL ) (meso compound) o AH BEAL G 1SR A et

Mo P9THBET A R I 454 4 A T LARE— 20 3 BH Y e & 0 ) E COOH
RVEJFR . AT LK IR N T E A 8 (meso-tartaric acid) 2 T HH —1 H——on
SOTRRTAT CPE] 2-9), JH SO FACTH 1) 8503 0 230 43 Sk SR B4R '\
IKFR . HUt, WIHIEE A IR 1 B Rk o6 1 5% m H——OH XFRTE
AHEARY, SECEAS TARATE M @3 H R A LA COOH
B A NI A . 3R 2-3 A FR I LA AR R R A ) — 2-9 WHIEBAE
#2-3 BABARERAEN—EMEYER
(A=t B’E(C) BfEE(g-100mL™") [al?
CORIFal ] 170 139.0 +12°
) WA 170 139.0 —12°
& AR 206 20.0 0°
P Y E T A PR 140 125.0 0°

23 B DDA ERBLGHRZEFZIHRESMRTI T L, THIHIRYH Lk
FE e 4 5, R,

FET TFEREFRIXIIRA

RERZHTFUHMEW S FRHEETERE T, BEE - LAREHFHREFOFES T, 5t
BADTFMEXRDTEE T FHRE, SN S HEERARRES, 17— X mik,
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£—R BNNHERE

B S D TR ERRER —FI L, HIEFEST. EABES TR K ARE R
HAI IS B AL SR T B A R A8 K i 2 T HAR (3 —CO,H, —NO, 45D, BRARIEF) 25 8] o7 BRAE B AN 4340
LT FENRERS . ZRRENSTHRZEET FHER, FEEAESNEB T Y
BRik), Bt r7BEA T W6, 6'- —fiddk -2, 2/ K — WIRA — X 7l 2 B HH (X i

BE (FEFHESTD

NO, NO,
N02 OZN
-------- > |- S
CO,H HO,C
CO,H CO,H

6, 6'-ZHHEE-2, 2'- BRI Z B ER Y — 5% %o A
WA omEUEY (C=C=C) &S 250K
JiF Csp Z=46) A1 IE #9488 BT &b 16 SF T 0 e Al B 3 K
(B 2-100. 247 i XU B JR T 45 1 B AN AN R A AR 3
WP T FHRER, FAEEXTIE,
filtn, NI 1, 3- Z5 A AR WA S,
FEAE— SR B

H\ i ."'H E H"\ e s /H = O_ —_ U A r . — =]
oo C=C C\CIECI/C C=€5 E2-10 ROEEL SR F=E

AN S 12 ) 2Nz )

SRR AR AR R, ENTRA AN FE PSR, v RIS RN E T, Bils
2 i AR E Y T B S A . BT AME R — X A S R IR A, XA AR T
EelE e T mAE R4, Foah A BR BT Cany AR B b 555 FIAL M AR AR ), DR A B FH 3 SRR 20 78
TS BBk . 43 B8 AN e AA P X AR B 7 R A IR Ay . EHRT, B FIR A AN AR AL 2 T iR R
SR X B AR R AR X LA, AR S ) P AR B R S R E R, WE .
T IR AR X S A X BRAA [ 7 ¥ 2 — S R P R B P N R B o 3R SN AR IR, T S 27 40 1 Bk
CHP B — S BRAK PRI ) AR B, TERAERTBA Y 2. Bl dn
(£)-FE+ R)-1-FEEZIE —— R)-ILE,(R)-1-FHEZ 4
+(S)-FLER, R)-1-#: Z &k th
FRRMERE DA RRGE KRR BARWER S G HER, #2 R MR, EP] 5 R
43 B EEFIANTR], BRS040 b A A B e A A o X B e b A ) SRV A BE R R R N [RI Y, ]
PAR 225 45 BT VA B o _EIRAEST B S M A4k 4 B8 S, s iT DAL T 3 1 B4 2 S B T A Al
A4 -

}Wﬁﬁﬁ%ﬁ%%

R)-HLE, R)-1-FEZ 4L + HCl —— R)AEE + R)-1-FKE 2k hER
(S)-ZLER,(R)-1-FEH 28 + HCl —— (S)ALER + R)-1-FHZ i HhEnh
TR R Y TEA R, B R R F AR (A R) S5 AME BRI R R N . 35 E 4R
I I HEARBEAS 2 R AS 8, AT LAV M IR 2 AL A D3 A8 S R B, SRV TR IEAT 4R 4.



FNT FiESTFRKENENER

. FHEESFRIKIR

ATV B R S 20 M 7 2 B A AL A Cenzyme) 9 FHEAEY) 23 T« BEAHE AL 4420 o
JUTA T SN, A 1 T R £ 1B DR JRRAY) (substrate) , ERAIARRAE AL 622 20 7)) (product) o
FEFHERSER T, S5 IR T US4 O 81— XS A 0740, It AR AR AL & i
PAB—XS A I FE AP AE

FHA A WE v A AR 2, AEF 10 T a2 R N AT EAL RO T 7. Bl I
TR, 7] AR BT B —2- /T K.

CH,CH,CH,CH, CIZ’?;*”% CH;CHQ*?HCH3
Cl
ETkE - T
(ARt &%) (FHEEY)

— AL R AR T A S YR AN B, ORI TE R NS RE ST A RN
SEARIEFEEAT IR N M RE EL AR B S -

= FESFHEYER

—XP XA T B R, AN ST ERRR R AERERN. B, £ E (dopa) 2 T HHE
FHEBR, AR R A2 BRATRS B, ZEEZ BT ZEHTI6I7 e (Parkinson’s
disease) (FPHEHHEE R GEH) — P I@AENRD , SRTA heZ LA TE L AEZAEA

/COOH j HOOC,
Figz e iy )
(EARIER) SRR |
b 24 SR — R RS A T A0 M ) & — 4 2 SR B2 4K (receptor), 5 AR B BSR40 M 1K S B, 7= AR
YR . TSR B A TR A, BRI — XX i A AN X AR ) S5 0 S S iR
TE ARG HIARE A, BE RGN IR A G 52 AT G &, 7o A N AR BN
B 2-11 Bom— XA miefdk (1) F (2D 435154 [ i 371 52 44 (R N6 T8 AR SR AR (R 244 Z A1 45
BlEM. HPXTHUE () SR NERE LSRR, RS2 G Mk Q) 5IHZAARK 40
HHKRFR, AREEHLEE.

(1) ; I
'l" L 4 »

T N X

& 2-11 —XJ‘X]‘HH&MK '5 ﬂ—ﬁ]xﬂ&ZIEﬂE’Jéﬁé TE,R
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(1) FHHF
(5) A s
2-5 (V- AAMA () - REABE TR EARLFER 57

(2) F W8 RT
(6) Sk A4k

(3) sk
(7) e Fk

(4 4k 5 Bedk
(8) s A &4

(D B
(5) Kb fEE
2-6  500mg T #9404 100mL T8, i£ifh 25cm #9407, MR RLEHN +2.16°. i F
T HG AN G Pk
2-7 BH—EMEER, WIFENEA H90°, EARHI TR ERZE -270°2
2-8 TIAEY, BHTANFHBERT?

(0]
CH
_— CH, (b HO CH, .
’ CH,
H,C H,C
O CH3 CHQ

D FE COF/ ot (4 et

(1 @) (3)
29 TFTEAILEEE 4/ Fischer BH R, 35 L AR R &,
COOH COOH H CH;
H—-0H H.c— Ho—cH HOOC—H
CH, OH COOH OH
D 2) (3 )]

2-10 BHTHHEANESY (afb)¥iEMKX E Fischer HHA, AHEERE HAL“COH” AT
Wb TR 3%, “CH,SH” A= “CH,” & T &4 J& 3% %9 Fischer #% %5 K.,

(leZSH TTJHQ
HQF\COOH q?P\COOH
2 3
(a) (b)
2-11 T T, LA LE N FERILEH?
(1)2,3- =Tk (2)2, 3- =i KX (3)2, 4- =i XJ%
2-12 ARIER M, 57147 F 5] F4A5 T A A 694k 20 R 5 (di SR BMRAE R
(1) —H, —CH,CH;, —Br, —CH,CH,0OH  (2) —COOH, —CH,0H, —OH, —CHO
2-13 JAR, SHA4 & k& % T EAA MM A, SRS I A 3wtk ?

Br CH; CH; CH;
H——CH; H——Br Br——H H——DBr
H——OH H;C—H H——CH, H,C——O0H

CH; OH OH H

(D 2 ' 3) €))

(AR )



E=E BINAUNEHETE

A E YIRS EE R BN F N EEA RS . ERIEERNN, EEERETINFE
TIERSERA, (B AL TR, 28 0 20, B 20 4D 50 SFARLLK, BT e B SR
AR EHURL B REOR R, — B AT A N B AL S S S e ISP, iRt (et
THANEYER BT, #3) T HIEN CER . SISl R TR £
JeVE . AANGE | R YR R B GE R AR A VD, AR A PR AR L BORED, HABOIAR: f
(BRI SN SFA R AT LTS I A3 A SR KA WL S 4 % xe h IR

F—1 WARBIHSYEENGEE

MARAHACE DS ETROSE: 58l TTR DT X5 7 FLE I E & P g R
b5

— TEEK

M E R FHRE A U R 15 e ALY SRR A4 TN L& B IAE Y, BF BT RNE
R HERRIRR, SAR. B, B2, a DR ET IS SRR, 28
W T IR AR 2800 A5 i THEA B ias, FRERIE A I SR R DR SE I 4 ARt 5
BRAWTTE. A EWER S BN G, — BB E A AL A Y R4 B8 Bon s . B 5
HE RSB H A

A (BIREE R A0 B2 R S G A R RO (55 ZER UL S B
SRR RES e ST THI T V2 NP » e AR €, 1 SRR s FVBUAH AT (TR HPLC), RA 7 B,
T BIE BRI 1, HPLC HLR SRR 2 Gl SR MO 15, 2P THE S SERE BT R RE AL B FT A>T Img.

= TR

o BEAUAL IR HPA WAL & Y AT LB 7 36 23 70 R AL A 2 B R T R AL R SR T R A R
R G5 703 1K R Bk A ISETG 2R AR X SR B, SRR 2k A o 4 0 3R ) ST B e A
be, RIA RS ER . i, RAEWE TR BMEHE C H. O N IUFTHE, £ITHE KR
HTHI B A 49.3%1 9.6% 22.7%- 19.6%, W A] LAt HAF AR R TR BNl 3:7:1: 1, 1
S 2 R SIS CHNO.

=. HYDFRENNE

I RE AR R 23 F BT I 28 L 75 10 3 B A R I BRIV L b S T i R B R vE 2, | R R
ENE . WREIHEWAHN T R, &akR, e e s 7. il
T LR EDIIFIRS 57 il 146, [H C;H,NO IR K 73, B Z &5 F20 CH,uN,O,.

9. B EYSHERZRAE
WA EWIND TR, FERIEAVN DO . SR 2GS %, Y
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i

£—R BIHESE

i

H e AT ARy 154 .

(1) A2 J5 % 15 56F A2 OV 45 A BRI e UL & 0 T PR E B Re 4 AR5 H
Wi AR S EAT) A2 1 S8 A DI SR R G54 s B S R DL O B Bz AL &, UAIRE IR L & ) 3
MERI S5 o A5 Ly ME ) Z5 B 53, 1803 4 A F 28 Hh 4R B A5 1) el el XKL i, 1806 4F 43 BS 45 34l
i, 1847 L TGRS C,H 05N, 1952 4Eil T 25 A e e iE L 44 .

Q) WyBH B e vk R RS 2 E B — e A TR e S, B 5T
AV SV B EL, HERRIEGIEMNEN . RIEGVL SIS R w5
ALFEE s L AT SRR PP AR A LG RS . B B 0 o A A 7 VT S (R A R
HER R A -

(3) IR ER J5 i %5 A I I AR B S 06 5 R RN SN LBOAR B2 (5 ARt L 40 4h
Tt B RESERIG | B AN X- R AT BSOS W IR 4 T R R AR B T 3 Bk
R AN LU E B LD T P AT R e RE M s ARG R ) vl B S R B R I 5 ) T B e
WA TR, KPR TIEG IS EELE%. Baih, X- SR ATH
Ha Ak A At S AR BT R LT AR 2 2 WL a0 123 () 65440 8 FH K 5 2%

T T E R R BN E YD FER N RE HF BRIk W05k B B & i
Rt — M a LS WS IR, I VAL AR5 P A AL .

BT REGERI—RRIFIER

LR ST RO ER T3 BEA R TP X s, AT B (O i (v) B () SRS Hok
k. ENIZmAEWN T XRR:

v=""=c¢vy

c
A
A, ¢ B (e=3x10"mes ™). WE ) R K rEE

R B R — MR E (B), HEE SMEMPE KR LE:

E=hv=hc/L
A, b A5 (Planck) # % (6.626x107°Ts). UL AN AT AN H : R AR 5 H AR B IE
bl BV B e BB, SO, AR iy, FLRE R .

TR TFHRIRT BT R FRFEHUARER (BIERTFE3). BTFRRe) RS 75
iTiEs . HMIEERMEE —EaeE, XL RR T2 RN 2 & T T FE R S P 4
fLEeR, LR R TS T o T B3N EN, 4TS BIRFRBGRST, (X8 0R% TR A
7354 PRI B S PR A 38 P61 A M ' 1% Cabsorption spectra) o '

RRB K R FESVE TR R 2 F» W5 RS TR AFEZ) 7 e = 1A, B4
AR RERIRIT . 54> TR T 550 - AT WOGRESS , 51 L REGURAT, = AR 5840 - W L OGIE;
WAL AN BE, 51  TIRBIA B BE R BRIE, W= A 404 T B e iR R AE A n i 3 7F
N, AR T2 R, R [ BE AR BRIT T PR AR AL LIRS . RIS [ IR B0 1 AN R A R
S B 43 (R G5 R AIE , BT DA AT DA I 0 5 W6 1 SR I ML 4 F 454 7 T A G B . B
FERIG X RN R 3-1 7.

=31 AmEiES5HxiE

R LK Fig (4 ) A BE(KkJemol ™) bz Sea it
TR AL H AR AN 10~200nm 11960~598 o KT

Sl -V AN 200~400nm 598~299 n K n BRI




E=F BIHSYNEHERE

R
R - Skt A ( SR ) & EE(kJemol™) BRIEEE
a] Btk G 400~800nm 299~150 n K n KT
BIRAR (5 STRAR )y 0.8~2.5um 150~47
FR 4T Ak FRAT ARG 2.5~25um 47~4.7 PR (A
(4000~400cm™)
BTRAR | 57 SIAR (b ryt 25~100um 47~12 I FIRsh S
(400~100cm™)
5 AR 4 (A (10'~10%Hz) % H e

=15 % 50 5% i

HIN 61 (ultraviolet spectra, UV) 245 L4 F AT BT IR — 2 B K A Z A6 R A BRIE BT =42
BT EE . AN IR KGR A 10~400nm, 47 IR (10~200nm) FIIE2EHRX (200~
400nm). ZEINEEEH O, F1 CO, WML, FEAEE D L4 FE, BRI G e m .
I, W BT UL 2SR R RIS X RO s . B LT AL FhE B 2 SR R 5 F R TR
AR H IAE TT LOEIX (400~800nm) . H FIH# F I 40 6 Y BEACELFE R AR AT LA J6 X (5 b -
AT L6 I R

—. BIMNGENERNRE
1. BIMGIEE KM AR AL AR H A PS4 CRALA nm) s SAARER AWK B, IR 6
A BEIRB R E e Rono WUCHR I 5T Lambert-Beer & #:

A=1 Ll I
] _:806.
&

A, A NG Lo NI G HBRE s T 43 e IR G KSR BE 5 ¢ Dl W BLI) 0 o 1Y) R 3
(moleL™); I R HIEBE (em); & N BE/RBIERE BAEEIKR, W A HERR. B 3-1 AFF
B 2% SRt IR

(2)00 240 2éo 350 36'07&& (nm)
31 BFEREINGEE
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R BIMERIE

BN G — PV T A7 B (A TR R RO 4D R ILWR B E ey R B AR TR AL 2R 500D
KHIR ) Amex T & H ARG YR INCERRFAE R S0 B0 FF A 5 A WIE, 235124 239nm
(£=39 800) F1 320nm (e=60) .

2. BFERTFE TERTFHIES, B PRI — R KR B A E KT, IS FHih®
FHoB .z BFMIEEBET () =FR8 . XL 7RI WG )G, B e A Ol
B BARSBED mBUR S (REBHE) BT, SEPEN RIS SRR LE 3-2, KiTMERER
M FRE LK TEFEES o —>oc.n—~od.n—7x fln—7 WHHTK. 0= o FKTHEREGE
B, PRI XTEWH; n — ¢ SRIETEREEL 0 — o 1%, B> BRI HIET AN ; 9157 7 HL
Fr— o WHRAETERANX, (HILY L Eit 7 BT T 7 — 7" T 2088 I LA X, WU
s n — n RITFTHERERD, AN EINR KB, EREGREYS . KT AT EIBUT N -
c>oc>—~o>r—r>n—nx, XP, r -7 -7 KEHFRREBE, BBBOLHBEKAELR
FANX A, B LLEATTO B WA A 1 &5 i A R e

--------------------------------------- o*
B RSO, NP, A - SR N = S *
N [N | S| PR (SN | T _______ n
3 n—>g* n—>mr*
B e T T TIPSR USpCR USRS g g S g w
T—>c* T—m*
o c
oc—~>c* o—n*
A

32 HFHIERRNEERIEFIRTRE

A ) 241 i (81 3-3) R, o — o+ RO AE SR — S, WO LK, T o — o W V7
BB, 4 55

T
Awac=218nm
@
n—>m*
Ane=320nm
200 300 FE (nm)

3-3 RIREAIRIMGE

3. &£6BH. R ABMNEE o F P eeRcE SN eel ] 1ok S8 i 7 ERIT I B O &
B, Ao F— R EE AR 4R, I C=C.C=0.C=N I NO, %, TE ™/ ror fln—1
BRAT . ANV FE T A3 hn sk L ek e, RIS 2 ARSI [ 3 T A B .

e B T 1 BB RS A B 0 B3 B, 1 —NH,. —NR,, —OH., —OR., —SR fIp &%, &
SRENA G TEINRI, B2 5 A G BIERER, BS BT RRGLSE, BrEsie B, Eaignt
& A BRI B BB, Rk Bh . LASKEY A, M AR RIE BB —OH J&, W Apy, W]
MBS 255nm # % 270nm, & MM\ 230 1552 1450.



B=8 BINESYNEEEE

R 1 0 R A 5 B 1 40 B2 6 T 1 K 7 (0 RS B LSO AL %8s ez, T S e T7 A B K IS
NURR A A o

Z . EINEEREST

SO H FRA A LT RS R, O AR 35050 R UL R etk &R BUR
FEROREE L FIRAISH . #4 T4F 200~800nm P TETRISIE, 3R B Z AL & WA FFE U ERER R AL 40
&R, BAILGXEAAEY, T o-r JEHBON, #-RER B M Z BN, BT Sk, BT
WL FT T e AR, 45 RO K P B Bl o SEHIRRBEIER, Ay K, HBRBEHEK (mon®)o JURHKHE
SEHUA AR RSN I B 3-4 BTs.

n=.

200 2§o 360 330 A (nm
Pk (om)

3-4 H—(CH=CH ),—H#&si&

A WAL YA M R IR R, 407 B AR D S5 AN, EA1H0 SRS EE AR R AR L
T, A - HAb i 2 Tk E e e AL T4 1.

EMT 4D 9 3% 15

ZL4h 61 (infrared spectra, IR) A& FH 43T #= 80 BE 2 1) BRAT C[R] IR B % 5 BB 4% BRAT) T =42 11, ¥4
LAMETE AR RS . 1 H LA B SO 4000~400cm ™, JEHALSMNX . JLFITE
BIAPEWELD SN R ERE W, Bk, #nT Ok RIE. a4k ERT IS YRR
RAE LN 2.

—. IMGERNERFRIE

(—) IohkigE

YL RY R AT 5 e P AR A B Com™) BRIRAS (um), FORIRISUEEAT B ; HARKE 3B HE (T)
BRI (A, ORI K BRAE . LA A Y YPABHRIY, TR R ) B () b7 s A2 A T g )46
b, SR R IR R 77 o P 3-5 9 REMA i, SOOI B I — R S 0 1E S, &
B A e ) £ R R R BN T TR B0 7 S LA S SRR TR R 5B R

ALAMEIE RO RE T IE R MMM A8 o SR S PT PRSI, BIORRE BT NaCl. KCL 453 H 2.
[REATINGE o BEAARE G — i 5 KBr My AR S5 B A, SR MR I E . 7K S8
WS ) O—H i U BRAE LTSI i Rl — X8, b T HEBRK IO, Z0AM IS AR IR, A T4 o
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30 F—m BiHEuL

CH;(CH,)10CH,

4000 3500 3000 2500 2000 18I00 16I00 14l00 IZlOO IOIOO 860 600
B (em™)
E3-5 +TiRLIsMeE

(Z) SFRsIFR

FHL T B R332 22 B 45 R ) (stretching vibration) F18 A 1925 f3%3) (bending
vibration) PiFPIE . B LA 2L 4481 i DA 6B

gadesh h AR K MRS, AR5 o Rox. WKBIRSIKEA 7 XXX FR B 4IR30 (o) F1
KRR G4 BN (0, IR

H H H H
v Vss
4 thPRsh o RS A B RSN, AR S 0 Ron. SR A E& T NS dhdksh (6,) MM thik
) (800p) PIF
fyH H oo i i
Egiﬁ(sciss-oring) ?Eﬁfi’(rocking) 4§$E%E(wagging) fﬂﬂ(tw;sting)
A AN

A @ RREF AT AT 23, 0 RRJR F M ACTH 5 HiE3).

(=) pFIREIELIIMNEE

1. IRWIEROGRIE 20 ARSI fR 7 B R T S A B IR Bl . RSN AIR B g T BT & 11
JFF SR R SR T M Ah 2 R Y

P AL S8 R TR RS, PR BlERER, AR B . T S SR TR O—H. N—H.
C—H S/ ff M2 4R S ST 6 Y BT il B X 458 (3650~2500em ™). BEGHUE, SRR, B 13 3
Tk, MSRR ERBOM F . EE (55 H I BB AN) « SUE N2 1 1 8 U R in, BT AFELL A1 63
K L, 2 X0 A 4 IR SRR X 2 AL T 2260~2100cm ™ 1800~1390cm ™" 1 1360~1030cm ™'

2. &% it L& ARSITE IS ok e AN R, BSERR B AP S S R i
WP 8 H AR D T TR EH .« HIRE R : B 5830 A5 45 B 2R R sh A = A 20 S
Wy HC YO R 52 A MR 3R Bh BT 77 e I MR WSC e A= 1T 35 53 A ek i B P R A e R A 7 7 5 2 ST AH
INIEER TR LT

3. UE3R AT AR I fr 5 EY v TR B I B ARFE AR R /N oAb 2 AR AR, SR B I 51 1H
WA (i, W I FEARAR ; (4R Sh % I 11 40 MR W W 0 25 B4R B LI . C—0. C=
N.C—N.C—0 fIl C—H Wi i #4 5%, M C—C MBI NI ST, 55 SNt 2 BEAE IR
Ei9F: by T

— e G A B B 3 Sk TR vs TEBRD: s (38D m (FR ) ; w(38); vw (1R59). IETEH br (55), sh

Lo (R, v (AR R,



F=E BIWEMNEEEE

= . EFARFFAETRBERER

S TEF T RS 540 FA M 1056 R, BARLIAMEIE4 h E fEFIIX (functional group region)
FIHELLIX (fingerprint region) P K [X 4, .

T HSF X (4000~1350cm™) Ky L0410 il (RIEFAE X, H B — L8 4 4 3 () RO, ‘B A1 0 7
HoAth & 0 (K BE R/, BRI ES, A5 HEA. B, ARYE B A X M (K AL B, WY LLHERI R
MALEDTR TS E R . BRI LT RERX :

(1) Y—H @M%4E5IX (3700~2500cm™): EE 2 O—H.N—H fl C—H 5588 i) 45 x5
I R AR

(2) Y=2Z =8 AV IRENX (2400~2100cm™): FHERE C=C.C=NEF =M C=C=
C N=C=0 %5 BBV ()8 4545 ) W S0 e (g 2, WRRMAT DR 8 ' 4255

(3) Y=2Z R iR50X (1800~1600cm™): EE R C=C, C=0, C=N, N=0 FEX 45
B I U P A0

Fe4UX (1350~400cm™) EHE & C—C. C—N. C—O % F 4 (4R IR ah A & Fh S e sh oo i,
33— [ 45 1 BT Ve %ot 3 PR 5 K 43 LUK 40 5 ) T A A A 4 5 | R MG U ) AR 22 T 988 B
A5, Mot NIRRT 7. BAMLAWEE B CRIRHEGE, X5 T4 ML & YR & 2 AR
Ak & W 40 ik s W 25 3 O U BB AR A o 6 LA LGB 0 0 A0 AR S i R A IR 3% 3-2.

# 32 BRANLEWMLINGESHER TR

- A=t E S EIEE (cm ™) BE
C—H (i) Kl 3000~2850 s
C—HE D Pede 1470~1350 s
=C—H ({#45) e 3100~3000 m
=C—H E D ke 1000~675 s
=C—H g 3300 m
Ar—H (f#4i) JikE 3100~3000 m
Ar—H G5 i JikE 1000~650 s
G=C il 1680~1640 v
C=C Hedz 2250~2100 v
Ce=(C T 1600, 1500 v
c—0 fi . Bk RER L iR 1300~1000 s
é—0 i 1740~1720 s

i 1725~1705 s
IR 1725~1700 s
MR T 1810, 1760 s
Hii 1750~1730 s
i iz 1700~1640 s
O0—H B Y (9D 3650~3600 sh, v
(NEE R D) 3600~3200 br, s
R 2500~2300 br, v
N—H Ji& 3500~3300 m
C—N Ji& 1360~1180 s
C=N Jits 2260~2210 v
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F—w BYHERL

AP T N SAC A BRI PRSI 22 32 3 FAD R 3 0, 11535 P 0 0 L 12508 28 i 28 7 s
SR T AE N R AR G RS B o T DL i 2 B i e A S BB HOR AR S — VRl pY, T AN —
AELE, Blan, C=0 K4 sh BOBETERT | B BtiZ S F S Y mAa Z50; B B RREHT
LBEMITERL 8 vou KRB, 1AL T .

3-2 T Lt ik P A AT A AR R OE

=. BIHESYIRITIMEEZES]

HFEHA WP FES AR, §NEUARR MRS, el g st BRE 2, 4
—ANAMEE JLH AR, T8 AN T BT OO RS T LA A, R HRA R E R LA
W W0, DA 52 40 R A AE (T RS B (1 4k S R B T b B BRI, P4 A LA s U vk K e AL A
G54

BT AT (254 Y —H B4R 3R 2 X (3700~2500cm™) # A4S MEW I, 40 iF E4% (B 3-6) ) C—H
G 4 W B I 7E 3000~2850em ™", IV R 3 PR3 () THT P9 25 il 3R 3 I 7 1466cm ™" (m) F1 1378cm™
(W)o 1- BEM (B 3-7) 19 C—H B 45 IR 31 4E 3100~3000cm ™', C=C 45 I3 & 1E 1680~
1640cm™, =CH, " C—H %5 iR ZhIELE 900cm™ FiT. FA (B 3-8) 1) Ar—H & C—H H4id
FHIRLE 3100~3000cm ™" BT (A X); 755 L BB & 2P 45 = 30 7E 1650~1450cm™ (B X)), A
—#H (1600cm™+ 1580cm™". 1500cm ™" F1 1450cm™") 2~4 > 255 R Wi, 2 55 I AFLE I RFIE
Wl IR C—H 25 fARENEE 900~650cm™ (C X)), ZIRBNANF 5 H IR _F AR 5 B FALE A %
(% 3-3), A f T 75 REUEE AL &

Alpm
2.5 3 4 5 6 7 8 910 15 20 50
lm T T T T, X T
g’ C—H g
d — _CH2—‘
s
< 50+
c—H ~C—H
&00 3600 2000 1500 1000 500 200
FEH (em™)
El3-6 IECKHILIMNIE
Apm
0&'5 3 4 5 6 7 89 1012 15
1
80|
- 60
& 40
- CH,(CH,),CH=CH,
0

00 3300 3000 2500 2000 1800 1600 1400 1200 1000 800
B (em™)
E3-7 1- BEALLIMNGE



E=8 BIESYNEHREE

9 10 11 12 13 14 15

%

- B C
0 4000 3@0?500 20100 ISI()O I 13b0 I llbO lOIOO 960 860 700
Bk (em™)
3-8 EBRRIIINGE
3 3-3 ER_EARBRENS hIRIRBTE
BRI E WZE(cm')
FUEAREK (5 N4REE HD 710~690 (s) 1 770~730 (vs)
ABAE B (4 4463 HD 770~735 (vs)
(B2 —HRAC (3 4M4F 82 H) 725~680(s) F1810~750 (vs)
(1 MIGE HD 900~860 (m)
S EUR (2 N4REE HD 860~800 (vs)
FEAR QAL HD 900~860 (s)

i B Py ) 2 BERFAE RO O—H F1 C—O M4 H sl . 17 85 1) O —H 4E IR Eh#E 3640~
3610cm ™ H RGBT MG . F77E4> T IS HER O—H #E7E 3600~3200cm ™" H B — 3R T 5 F W I
e, AFIZRAEER) C—O KR ZEIRSENAE 1200~1000cm ™" H BLSR 55 168 {AEELIh 1050cm ™, fhEEZ1 K
1100cm™', AEEL Ky 1150em ™. B C—O MHI4EdRB07E 1335~1165¢cm™ (& 3-9).

Apm
25 3 4 5 6 7 8 9 10 11 12 13 14 15 16
lm [ T T T T T T T T T T T T T ] 100
80F -80
6o | Jeo
o OH
g | :
40} -40
201 420
O" 1 1 %H C=C C—O :0
4000 3000 2500 2000 1500 1300 11001000 900 800 700 650
B (em™)

39 FEHROLIIMGIE

THBER G YTE 1800~1650cm™" #A MIMIK C=0 MZFR Wi . Bl BE7E 1740~
1720cm™", IETEITE 1725~1705cm ™. 24355 b5 B B0 55 PR L0, U0 MCo J 4. TR B fr i
AEPRBNSH, 7E 2810~2715em™ IEHRERE C—H M4iIR BN (& 3-10), 7R RN %G Ml .

FRIEER T AE 17200m™ ZEAH MK C=0 M4aiREhAL, Br=E—AMET I O—H Rl %
T H L RAERE A, PN EREUE O—H WUIELE 3300~2500cm™ (H4H24 %8, B0k 3)
3000cm ™ ZeA5, PRI C—H {45 4R SR e e 3 4 7 25 (& 3-11).

ARG AN 1% ) N—H AR 4598 304 7E 3100~3500em ™, 1(1 e A5 5 R I U8 , e e g — A W, g U
(B 3-12), TR AR N—H, 78356 F Py TE0R U
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34 £k BAfNE=L

O 11 11 1 1 1 1 | SO 11 i 1 1 1.1 11 1 1 1 1 1 1 1 L 1 1 1 1
4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800 cm™
BH (em™
E 310 2- ZETERILIINGE
Alum
2.5 3 4 5
100 i . . Bl 0 B 1
80
= 60
&g
40
20
CH,CH,COOH =0
0 1 1 1 1 1 1 1 1 ! 1
4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800 600
BEH (em™)
E 311 AREBRAILIINGE

™%

CH,CH,CH,NH,

0 1 1 1 1 1 Il 1 1 ! 1
4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800
Fe¥ (em™)
(a) {AMEALIIN I
Mpum
08.5 3 4 5 6 7 8 9 10 12 15
1 T T T T T T T
N
\e - /NH
g
i (CH;CH,CH,),NH
201
4(())00 35I00 3000 2500 2000 1800 1600 1400 1200 1000 800
B (em™

(b) fhgMLLs G
312 {RERAMRBZALT SN EE
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PO, fIAMEERET

T A AT — AN B R TR B OR D R AP R OMRAE B R 11 DX 43 4 A TR e U e 7
B, IR REFFER T B @3 IR AR EI AR, DURIEZ B RER] A0 A7 42 s OMRHE L LR B
EAEPINZER]; @EXFRLIX, WX B A A5 AR R v S RS, 1o T IS C—H 25 3R )
SRIX 73S R Y e A R AR 2

Bilan: 4EY) CHyO LIS 3-13 P, A H AT REAIAIE .

W [\

|

100

BEHE (%)

3500 3000 2500 2000 1800 1600 1400 1200 1000 800 600
1

V,cm

313 L& CeHsO RILTAMEIE

fi#: 7 3500~3000cm ' TCoHIE, LA, 78 1700cm ™ My —smiR e, 1d A B,
X 2720em™ MHEGEERE N C—H gadRshIE, HANiZLE& YT R 2B . #IEZ 3000em™ LAE.
1600+ 1580~ 750 1 700cm™ &5 AbRFAENR L, W7 4 BRHUAR D58 (b &4, #F 29201 2960 K 1360cm™ 4k
MR BREH . %Lk, # TR CHO MEMIER CAEURER CH;—, C=0, —CH,) &4
&, ZA WA RN

o)

PHT ZHEERE

1946 TE3E[HE Y % K FE/R (E. Purcell) FAFEFF (F. Bloch) 2} BIRESE : ¥ HHER T4 1 # 0 (&R
THA BIEIE, KBTSl r=EsE . 45 B HERERE IR A%\ R BEI% 9+ K F s RO AT4E
S, XL A S WU R I ) R T R AR A G YR (nuclear magnetic resonance, NMR) Bi%2 .
AP EY I H. BCL NP SR T B R, #RAE AR . R R I P B o R A
('"H-NMRB), ‘E R AW T 25 b T AR B AR FHE B AL EEiTi6 'H-NMR.,

—. BHEIROEARRE

TCHMEIAET, ARSI AT (BTN GREE R Hy) o, 54 F =12 KT
S QIH1=2) B EEBUR (B 3-14), BI— AN 55005 Rl (o B HERD, A FARAESRE B, 53—
MBI R (B ETERD, RGNS Ey. PR A FERZS SRR -

h
AE=E,-E,=y——H,
2n

T b BT BG y IR LG, R I P
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v t 4
y’ iTo '
/ - D . g
\ 1 B ‘L
H,
> !
(a) FAMIRES (b) BFARES

3-14 SEZRIBLEEE

01 R PR SR AT AN NS P S 2 PR R S TR I R B oy RS T R e iR
AE AATERS, A TARAESAS B BT Bt Mol R REARS 1O e LT & e e, RGBSR . P2 A%
BRI 2 A 2«
H

0

h
AE=hv=y— H,—=v=y
2n 2n

T, v Oy LR R s y T EL , R IS T AX IRV AE 3 B h ¥ W1 503 2 H, Db A% 5
BEo i LR, R BRIERT R E I v 5 Hy ELL.

TEAZMES LA B A, 258 5 ol ) 00 TR R 3 i P AR K FF R R A P A 2 i), PR s AR 3R
(I 2 LI R T A R o E AT R A O S B P T EL SRR, A M , A B TR
BRI, SR 9 R IR B — RE 1) Hy {ELIT, A dh o R — 2R R0 B 7 R A RERAT , XN 7 AR R, 4
KR SWENES, BCFAER TR . B 3-15 ARG ERER . & EEh B
B L& HIRG A FERE 5 5 ARANC R .

R "5

X
Jd

ILRBR AT

=

—3
—
-

=z
N

Hiti kAR

315 HHEHERNTEE

EH T30 28 1 R A8 0 49 9 2R S A7 0 B (BRI IE L, B R S AR R I R R, H AT
FEARA 452 Bk 3] 400~900MHz. & 3-16 & 3- YR A 4] "H-NMR 1% 8. M E )45 5 a7 LAEREL
WMFEE: BB —FR, “FormE”—H ok, “Famiay” BEEE.

—. EB

(—) =R

JRF LSRR AU e TSz 5% i BENE HG , 0 ELS2 BT R K 23 3R BERE m . Si%
JEI L ) L T ZEAM NSV L T 5 o IR, 76 S5 4 N7 3 L 00~ T b A e e ™= A TR L
o (BRI I (0 77 1) 5 MO0 J AR B T B A S S B )l 37 4 P g EE SN 7 s /1
A7 ) 3 WG Sy 384 I A A UK R A I BEBRAT, IR BSR4 7 R Cshielding effect) . %L




£=5 BIEYEEEE

e R T e T T T T T T T Y
f—»
b
b " 232z  ——>
Br—CH,—C=CH
a
T™S
J , | 145Hz I
WAMIVWWMAAMAAAAAANMANMMAN W w
| | PRSI A | WA Ay Lo s o st a3 L ian i [ | NI A A1 Laa sttt 1
8.0 7.0 6.0 5.0 40 3.0 20 1.0 03

E 316 3-RAERA 'H-NMR iEE

R B 7 2= 8 BE AR, BRSNS B e A% SR BE v o e R A AR I iR, LA SHERL
E I M. AR (BN N RE 0 75 17 5 A g 77 M AR R, A 24 ARSI R E e i — A
NS, SN SR 52 B I 7 TR E N, A0 3 1 56 P TS Ay v /D ek B AR U R AR B e ERaE, X
WG HR A 2 R ROSN (deshielding effect) . ZUZ AN HL T2 %65 BERRAR , BF Mo B W), HAE SRR
{&HES L.

P 1) B R 2% 5 T 550 T 5 1 2 PO A i W AT e 7 8 () 38 A Bk AL % A2 % (chemiical shift)
ERMET T BT AL AL S AT . R S A DO R R RE AT (CHS) ,Si (tetramethylsilane, TMS) /£ 42 84,
s TMS (1556 8 52 0 U, A URAS 5 O BEADR I I B RS i SR AL 607, AT 5 6 %

E—\‘y El]:
5 =(Dfﬁlﬁl —UTMSJXIOG
Vo

A v e viws BT vo 23 BIRINEE . TMS FIAZREFL AR AN s RGBS B A0, BR300 Hyo 8 H
—RREEA DI ARG HE, Hk 5 T, 10°. TMS 1EArEY R EA LU A : 2 F R
TRPAE VA ERERS, —BRAENNED R TFIFEABEEEEN, FEAEES.

£ 'H-NMR 3% Bl o, BEARFR IR 5, Srws=0 FIMELTE S B 4 3, TMS 55 Z2 U1 & 15N
B, AN SME A G . AR & MEIEK, TAH B B 3% 555 5 20 M 0k /0 5 G\ A A g Wi e g A
5

(Z) Bt BHNEE

WA R T ARSI BT RV, BT 2 B2 SR, & T PO, SV R I 71 2 o 45
FSE3- AP

W LT 5 5 RN A A A [ K L 2 B P BRI, B O N /D s 15 5 MBS, & (1 K. 1
W, 1, 1, 2- S ZEET CH, FIAREE—A Br, & (895 4.2, ifi CH FABEF 4 Br, 5330S 1078, 5 {4
WTFE 5.7 4B IR BRIEF e bk, o b, sa F ke, R BRY & B, SREIK
2, WU fe N

TESNMBEZHAERR, 55 RSN AW I n BTG RN . B 3-17 () ATLLE
th s TR B E IR 0 S R STTH _E T 7 S ANz e, KAk B X 5 SRR L R T
BE Yl 71 £ 181 o, X I B R B T 11045 AN INRESA AR R], R 25 R IR, MO IR R T-2E S

Y SR IE RIK T Ho I, SERER A BEBIN O, BRI 1535, 8 ik (5~7.2). 5B,
BT SRR 1) 7o P F 3 A AE XU TR (0 _E R 07, Bl 3-17 (o) BT, ARl F 2 R X, FLIRIR
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E—R BIMERIC

I

M3, 8 (S K (8~5.3).
LR © BT IR, (RGN AL E AR, AAEBRIX GUbTE RN 3% 5 S MR i), 767
or= HESE R, & (HLZ4 2.5 (B 3-18) 03Xkl TSI REIZ 1 7 1Rk, 38 %t 40 A R SR s SRS A
PERCFERE E 2SR, BRI LR 1) 2
BR#EX
CTNHS T

- -

SRS

(b) ZHEF
317 A NZEREFHERRIN =R

(a) FHET
318  ZIRERFAIFERIRL

SRAG EEZFERBN, RS EN T R EERERN R FZRMERIER N, HE5%
(s, S BEROR, & (ERCK. Biltn, BE5r T A S 80u=3.5~5.5, FR4 T B E B 80x=10~13.

VRIS AL AL M KNS — , BRI BN & A R B F (—OH. —COOH. —NH,. —SH
WM ERNHE. B, 78 'H-NMR e $, — B8 AR, DL S w4 7 iR T
BT A THE TR o5, AT5eH— M o7&l e il , R L EK (D,0), Hill it
B, e —iKiE B P ESHE R T, (E&EERT.

(=) EREFOEBE

YA G AFEFER T, REARR KA, T e 7 2RES Tl o T4 W2
T EEM. R34 0HTHE LSRRI FRINFABE . NRFATLES, 5RFHEEERR
753 RN N & 1) e 2 N & 2 A R SR LR A K

34 BRBXERMUFEABE(S/ppm)

SRR AR SRR WL
F—CH, 426 H—C—O— (BiEifk) 4~33
Cl—CH, 3.05 R,NCH, 2.6~2.2
Br—CH, 2.68 RCH,COOR 22~2
I—CH, 2.16 ' RCH,COOH 2.6~2
RCH, 12~08 RCOCH,R 2.7~2.0
R,CH, 1.5~1.1 RCHO 10.4~9.4
R,CH ~15 R,NH 4~4
ArCH, 2.5~22 ArOH 8~6
ArH 8.0~6.0 RCO,H 12~10
R,C=CHR 59~4.9 RCOOCH,R 38
RC=CH 2.9~23 ROH 6~1
R,CHCR=CR, ~1.7

=. EFHHESERER

SFRFETEESMBESHMER R, ERUSHRE S, SAENTR S EZAE SRR T
HAEE . HBR4E S AR EE, o7 AR E SR AR KA B AR B H - SRR E AR AR
128 2 — 4% M B0 420 O A 2 I 2, T 2 0 45 A B8 1 i P2 5 A X 7 ) — 2 . e S e T



$=8 BIHWSYNGHRETE

RIEH . FE, MBS B L SN RAEE S THRTREEE RIE L, 5B e
EHN RO ERIEK. B, B 3-19 23 =F#K 'H-NMR i%. BERTHES (@ b) KR
M B2 A 301, MBFECh 12, AT 40, a gl 9 NF, b R 3 M IT

v/Hz

y T e

8 7 6 5 4 3 2 1 05
E 319 1=B%FH 'H-NMR i

. Blie@a5BkERES

(—) EHRFIOFEHEERET

ST A R 2R EE 0 P N SR T, HAL A EARR, 7RG 8 L B AR . 4ny
RS R CHRES FHPNERFAEER T, HkE P R -k, H=REPEAIRT
BHRBEURT “a”f“p”), KRG SR HIE (singlet) o ML 2EIIEA R IET I A EME R
T HAEABEARF, HILIRME 5 FHAEL 2 b, ] LA i p5 E i (doublet) . = U4 (triplet)
VY E i (quartet) B () £ FIE (multipled) %o HH LA () (A (0 (@) (m) FEF B AR R R
o #lan, 1, 1, 2- ZIRZKEH ) Ha 1 Hb JB TAZMST, 78 'H-NMR 5 & _EHBLPITA I, 7372
PR B AN = F I (& 3-20).,

v/Hz
400 300 200 100 0
T T T T T
a
b b a
CHBI'Z_ CHQBI

l N

rl 1 Il 1 l'—

7 6 5 4 3 2 i 075
3-20 1,1, 2- =R 'H-NMR i

(Z) BEhe@s - &9

FE 1, 1, 2- ZIRZEEH 'H-NMR #E4, 8 5 42 MES a(& 2 N H) B4 RBREEL R 101 (M E
e 820 5.7 MRS b (& 1A HD NI REREEL A 1:2: 1 (=0, (5254502 th TAHAR A S
FH) BREMT 5 RKARE T4, Bz 8 A e - BRefEa, MR aEMa. b aiema i ik s Sk
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N

B BIHERE

i

WS I T A VA 22 IR, FR A B BE - F RS S), TR 24y o SXFh IS (072 A 2 IR S AbE S B
SF R — AN S 5 A g3 1R 1 SR 9 R SRR, B SR B BERE A RN 3 AT (AR I
AL B AR 58 P IR B 55, T 5 A 53445 |

BB S T &Nz A B B FR R 185 4% 5 (coupling constant), i J %78, 47k Hz. & R Mk
Z AR TR & RIRR L, JEBRK, I8 A BE M R, MAMEEBams RIS S NER
AR JE, EHARE SRS NS J TR S AR ANEE R, e &S0 a8E, 5t
GHIEEWMNER . FE—EYIN JEA TR, SIS T, WA E B e AT s .

BRI ZE SE A EEZ L (AwD KT 6 I, — AT F T ISk RS B3

(1D BIefE & EERATEA D E ARSI 2 6. 24—4H 5T 1 “AH4R” b 45 M T4t
Ao I, ZAFTFRESHES A (kD) T, B D . Bl: 1,1, 2- ZHZHEFHH, 5 |,
Wbz A BREMREER . H, (0 “ME487 Bk B AN ST (HY» n=2, 345 i (2+1=3) = HEi%,
M H, Z5 iR (1+1=2) P E I,

(2) B R R LS T 0 (atb) " RN B TR, n ABBETRTFHRHE. —%
g, =g, PUBRIEMSREL A 1:1.1:2:1.1:3:3 L,

(3) 49T o (03 08 T T 285 11 T A MO T R 5 AR A S4B 2, 101, Z.BECH cflz OH
1) "H-NMR % 1 [1) H, AR 3, AR B0, H, thi0 5 F AR DN DY E g,

BRUEHIZLO A6, BE B R/NESZ B T AN . BHEE EER EEMRERET E1
NEMFRTF 2 18], — B A E R AR = DL B, S-S ERRSS, SEeEEa T2,

A. 'H-NMR EE T

BRI A R REEE, R THEAME . BEREMR D EREFE. Bz, =%
RN IHRESHME. BH . RERRDEONE R, IR LSS5

fiftd "H-NMR % &, 308 SR T 0 B O S A JLA B, 152 (b &Y REh 2 D
ANFIZERL I BT s @ MO b7 AR AR HER - 2R AR 3 E , Sia 0 Tk, fe & ik
P& M BARTHE s @l i B (BRI 0% 0 (5D, KA 4L 5T 7287, ORYEH
B LU FARIE E A SR R B ©XT T AL S, i il PR ZR T HE T 45 4 IR X SR AT
Mo X TFBREREY), EHLEE LI RO FHESE, HELE W S5 .

Bltn: BA0E— AW 5T 38 CoHoBr, iARHE I 'H-NMR % (& 3-21) HEWi 454 .

S

J

~]

Myt

80 70 60 50 40 30 20 1.0 0
§
3-21 CgHoBr A9 'H-NMR 1%




B=F BHIHEYRIEREE

fit: (1) iZAL &K 'H-NMR i, TMS {5 554, 54 3 Aig, MEZ BRI o LmE
25:5:15, AT 4N& L0 g H (B 5:1:3. BTR3NS HEAN & AR M E
Iy 5 1.3,

(2) 07 1.3 B EiE, RS THEERIR, BRI,

(3) S1HK 5.1 FIPUE e (1H) [N 2 Bk A0 T ) FA L BT 43, 6 (84 2.0 XUE I (3HD M4 AR IT Y

—CH—Fi#%.
(4) G BRI, R E WG R a- JREFK, B
Br
OéH—CH;

ST ——— R RA (5 G e e
I % 3 3 A% (magnetic resonance imaging, MRD) & 20 +# 4 80 444 'H-NMR #y A KR |
HEBERG—FAROBRAEERR, CERABRFEAL N ELTF BRI —. AW E
At RARS A AR S B 49K, MRI TR B KT F 6 RT Rk BE . RBAREF 906 R
F 5 R T MLy T 494 £, MRI BT R A% TALLR, F BT 5] 7 5% T 69 R A&
Mk, Al RS S FRIHAEIZELE . BERMKFOBIEAW e, 2 HES, 5
WESF, BEEX, A THWRE., IHPARKT X-CTHAR, BER=LEHHH, &RE

ZHRANTHRI | RIHEKGEF N, €A TRERFWGREL AR,

£BHFRRT - 54 % R (P. Lauterbur) F=3& B A5 R 4T - A7 3E R4& (P.Mansfield) 2
FEERAMGEARE T R GAER, ERARME T R B BRh, BKAFT 2003 F 5
NRAERFFESE, L5k, 5H5% MRI AALREDRE, LIERLA TR T AT SFE 5
ReFE LA, LA LB AR, ToMEE FHEHENELE ST RGO AE, ZEFYR

BT &R E

Jiti% (mass spectroscopy, MS) & T AW 5 F IR G BT 13 R A 3 7 4% s b Ol 5 By
LA 2 EE m/z) HEF T R — PP I, B RN TR OG T o BRE 3 FE SRORS A U 2 Ak A B AR X
TR, JERT LB B 0 T A B DA KGR A A AR . BRSO T R R B D
(<107mg), REBUE G . 5B E N 5 TS BOR LR — 5357 i B B AR I R &, A HLIR
B3 B LA B AE IR 5y I TR & e 3Rt T B S R M T ik

—. RIENERRE

BB B RS RS HRERG . B TR SRR RE RIS R ARk (B 3-22),
S8 PR T R 3 B0 R A8 0 R0 W3R R T A, 85 Dk AU 40 I 480, J 5 o 7 40 R
Ao BEAMEAT MU AT SR AT B 1) 5 43 45

EBTIES, UGV T M BEANEEEHEE, ZHAERTHRED, RE—ASEETT
£E T IE AT 2> T B 7 M* CRR— AR IR T, + RIREET), RN R4 R ARty 255
HIWTZ T T 5 A B 1T B, 43 B RO 4 B T NI G0 N T 88 R IR m/z TR EG, B8 oA
XU m 5T O R A 2 1 D B TE B T E R 7R P S MG 3R AN 45 Pl 78 AR [ 25 il
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Bk BIHEDE

R

MIEIZB, AR miz B IE R T8 TR MG B P\ B TR 8e, AN HE S, 20K
3P A .

ik

BEFE B
N

AR AR Ak

322 BRERENIFrEE

UGB RAR mliz BIES FHIFE, B&BERE—F miz EB TR, 85 FRL B A
AT b miz, GAABHT R BT ARRT B o 1 P o R B 0 (V) FRUBRE S 100%., HAth 06 Fry 5 B )
FEF T JE 0 (1 FE T R B T B RN R ) R i, [ 3-23 J2 T W S B B, m/z=43 I g KLU,
T m/z=29 Fl m/z=72 V&R EBESY B K 25% T 18%. HRHE S F B F & FhE Hr B T8 m/z R o AH
XFFBE, ATHHT S T o

100+ 43

HEXTEE %
$ S 3

30 29

10f ’
O 1 1 l 1 1 I I 1 | 1
10 7200 30 4 50 60 70 8

miz
3-23 THERIRIEE

. RIERENT

FAREFHIN S FETF RS T ACRE T B TFURERETE, o fiE
B AR A T REM S TR PRI S T AR R T A2 RE, Eetad
MEREH, o FREHER.

(=) DFHF

FEFGEMAT IR, HFE T ABEI SIS0 T RERERM T TROFER. 2 T2
FREEFRE-METERDS FET, S5 75 TGS F LR RO . BTz
[RIHFEE R +1, T ETE T, (CE—D 8T, MR T 2 T 5 TR m/z (R R
TG T AR S TR . IR RS TR A L4 T R e, FEARE 43T T ANAT AR B FL A
NIRRT B TR, AT LUK AL S I SR B R AT RE S SR

FHALE 2T B TUAR 3 B O T A F A AR e k. i, &8 o BT I5 4. 2%
R ERBRFR 0 A0 00 T 1S PSR BERIR : A R EE B e SRR T3 5 W PR SR P — R
GECR



B=E ANHEYNEE=ERE

(Z) mRBEF

BARBETFRESTETITREUHE T %%ﬁ SIHEK. BFHREARESTEUER. TR
R EEGRAFRMEAFR.

A gl F 24 S B8 R Y OF LA S RO B R R R A A e T EC K [ BT S A, FORR R TT R
MRS THREFENSEH T, Flin, TRNS TETF (nz 12 RRAFRBEEFERLEEH
B, PNBE mz 5T, mz A3 HABET. mzSTHABETFHR—PHE COMB mz29WHAET. TH
(I FF 2477 AT R G F

CH;COCH,CH; '

-CH; + CH;CH,CO'—> CO + CH,CH;
- m/z 51M'=15)  m/z 29(M'~15-28)
m/z T2(M")

-CH,CH; + CH;CO"
m/z 43(M"-29)

BEHAR - RAEES MENR, AR ERE — NS TR, A2 TRER, £RE
AL E YRR EITCHE T % W Mclafferty EHAEERZE D ST, X5
HIWT RN —A y- R . Blan, 4- FIEE 2- [REHT m/z 58 IR 7 Bl 2 4 Mclafferty FEHETTH
ME. NEF y- ERFHIEE, B, R B B 5504 . M5 2585 REXKEH.

FH OH
CH,” ™o | =}
| ||—>CH3CH =CH, + CH,=C—CH;,
/C}fﬁ Ee /2 58
.
H H miz

(=) AEBEF

BAHSFHE—LLTEDN C.H.O.S.CL.Br ¥ EW A ERAME. HEFIED, 2075 T I
R ETIEFAMHESHEELRES | 82 flE, RN M1 M+2 1, XEIERR N R Ar ik, Ff%R
EHRES S FPEZTRRTHIHB UL ZERMERNRREEGRK. Rk LAE LRLE
(L %) h S/ 28 (4.40), 'CI/*C1(32.5), ' Br/"Br(98.0). i H % T—5 A0 M-+2 W I AH X 7 e
RN FEFIEN =92 —. T T RRARE M+2 18— 55 M N 2 T 5 T 06 5 A 58
FERAR . BB, n A e B A AN AT A MOAT M2 Wi, AT DR 4> 7 —
MREF. B 3-24 5 1- WAL FHEE

1001
80

60_

40k 122(C;H,"Br) 124(C;H,"'Br)
sl N\ l/
II’ I PRI AT 11 il 1

10 20 30 40 50 60 70 80 90 100 110 120 130
mlz

FEXTEREE % 100

E3-24 - RAGAIRISE

=\ REEEDPKRD FHRIRFHIRN

JRUE I B ILRE A, AR 5T 1 S5 AR AR S R, B LA LA S i SR B T A A AR R 4 T
iR/ T 1000Da GE/RTD MIH N F. 20 4D 80 FERLAN, FilHAR LB F UM F BT 587
AR TR . S ERME K IF R (J.B.Fenm) Fl H AR 22 5 Hh #F— 49 B % 00 T ea s 2 oy
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ik BNHELL

B 77 Celectrospray ionization, ESI) 13 5 4l B O A% W 25 7712 (matric-assisted laser desorption
ionization, MALDI), ESI i K& 5 {4 it it b 2 AN fr, Mi&E FH T2 k. B A RS AW K2 T 004
MALDI £ARE I 5IAFEFTSF, R F AP0 F, e T B & MR BCRRR 2 4 K 4 T
PR A IR R, X b5 2 RO RS AN 46 5 2 ik AR SEEAEY K THH 1 TA. TOE-MS.
T ST | e L I 40 B T B R 9 RS (FT-ICR-MS) 25 185 43 Wi iR e bR 4k 1) i, A 1B R4 R
s RBUE S AR A TR RG0S, SHEM RS TR EAEEE L. ETiX
SRR, BT AT FIE Z K. AR BRI S HESEY 5 TR 2 7 RE, IFRES T
gHERE. WAZEH TR RO S TSI ME AR, SREUE A P i,
. BERRALIER: S RME B

FtTW ZEEKHA

AT A B A AN E Y, AL TR E R R 2 M ki T 56 4, WA R A
SRIE REW PG R, A E AN, A ELERTE, A ITHERT B IER 458, BIBTIE 2 0SB . 2 3G iR
b B— Rt F : ORI G H & B AL AP HXT 4 F R, N RN 47 @47t
AL, FEHEN B i b W KB @i 4 46t rh e iz b &P il RE R A 1B el .
@ AL E Z A Y P RET RGPS OMRE LIRS 0 AR KB
H . HARE Z A5 R, IR EAE % Ak &4 T BE 1 45 # =X

AN FEER R R, B2 K P 1 0 500 AR X R s, A R Al 4 ) — Bk
PSR CARREA T AT, TRl B AU B S 2 6 R, BRAEARHE RS F M A, B E R

it . FAbS I E 221°C, XE C H A1 0. MS MBI 47 8 FUEH m/z Jg 148, H UV, IR,
'H-NMR L& 3-25 (a)« (b) 1 (¢, iRl HT L5 4

i R ZAEWIE C.H MO, Fuidh 107 &, Al anztb &3R4 CHipO. A5
FRATHWABAE R 5, NER C.H ELBIRE, W RN S HIHELED.

IR W, 1690cm™ L3RR A Btk 78 1600cm ™ F1 1480cm ™' AL I MERFEIAH) C=C H
Ba4REY, 3100em™ LA 75 R C—H KIMAEHRE), UESEA 77 BRI G

1.0
0.9}
0.8 Fekopm
25 3 354455 55 6 65 7 7.5 8859 10 11 12131415
0.7 100+ ! L T T T T
< o6l :‘;'
& os
= sox10”m| % 701 |
" 60" r‘\
0.4}
& sof
03 a0l
sk 5.6%10°M a0k
20
O.1F 10F t
PR SR W TN TR TN TN SN N M N N 0 ! L L L L L L L 1 1 1 I 1 1 1 1 1
0006550 740360 280 300 320 340360 4000 3000 2000 1800 1600 1400 1200 1000 800 650
P (L) ,om BB (em™)
(a) UVi% (b) IR}

3-25 SREMWIR UV.IRF1'H-NMR &



B=F ANHSYNEEEE

0
Hz
HH=6 SH»

-ﬁiﬁ.l. W%W.JN‘J%

1 1 1 1 1 1
P Ao i T | R T a1 M PP L 1

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
ppm(3)
(c¢) 'H-NMRi#

3-25 FEWIR UV.IRFI'H-NMRZ( £2)

FiE 'H-NMR, 83.47 (1H) -G E & 51.17 (6HD f 5 EIEHH L6 &, RHFAERNE—CH
(CHy), H B, 87.3~7.9 &b ¥ SH £ Hg, LG —MREFK.

UV B, 1,=2400m F1 280nm HIAAHE 7 — 7% BATHTFIRIN, B A HABITHRIE N B
5 C=0 K BAHE, FHHi1k R G FT &K 318~320nm &b RIHL 5 T B ) n — o BRIT BT RLH)

gD o T2 el 7 2T AR NS B SER S/ 2 L TR

i
(j—c—c}l(cm)2

L5 bR i BB BOR AR e kT T P B IESE LB ER TR

3.4 TR ALAMA M d, 4T TN SRRk AR K 2

CH, CH,
o J I LT
O O
<z>© 5 @NHZ

(3) CH,CH=CH, 5 CH,CH=CHOCH,
3-5 AR LrshkaE T AR T R U LA ? FLAE g,
(1) CH,CH,CH,0H 5 CH,CH,NHCH,
(2) CH;,C=CCH, 5 CH,CH,C=CH
(3) CH,CH,CH,0CH; 5  CH,CH,COCH,
3-6  HRAB T I Losh kA HIE, XAEN ST P AEA TR,
(1) £ 1700cm ™" A 32 ; (2) 72 2100cm ' 47 8380l .
3-7  EA IR 3 'H-NMR # it i A 2o % 5] T 7 &b ie o4
(1) CH;CH,CH,CH,CHO 5  CH,;COCH,CH,

OH O
<2>©/ 5 O/

(3) CHCHCHCH, 5 ()
OH 0
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£—R BIHERIE

&) OCHZCH2CH2Br 5 ©—CBr(CH3)2

3-8  FAM T 2L A LA R R T ?

(1) CICH,CH=CH, (2) CH,CONHCH,CH, (3) cis-1, 3- —FAFRTH
H 5 Br

0 COCH,CH,

w7 (5) M 6 O
H
3-9  TFTHIAMLAY T A TR EARTHRT, BASIERK?

CH; CH, CHO
(1) a. © b. ij c. @
(2) a. CH;CH,4 b. CH,CH,Cl ¢. CH;CH,I

3-10 EHTHESTFRLESY, £ HNMREFHREAIAES, A TaeEHI 2
a2
(1) CsH,, (2) C,H(Br, (3) C,HO
(4) C;HO (5) C,Hq (6) CeHjg
3-11 —FEERARGIAFHERSFNLE 2.3 A NMNEHERES, B EMAHLEHX.
3-12 2F XA CH 0 #94tA-d R 42 '"H-NMR % 5 4 1.0 £4 27 1 NMEK 043835, %3k

3-13 4 F XA CH0, #9tbodh A, REEBR BB IEL TR LR B A C, C it 2 BMA
Rk d Hy, iR Ay R B . A f£ IR & 1735cm™ . 1300~1050cm™ 333 69 43 2B MH%, &
'H-NMR ¥ &5 § {655 4 1.2 (= F% 3H). 2.1 (3% 3H). 4.1 (w0 % 2H), iX4Eml A.B.C H9 &M X,

3-14 4bA4 CoHpO # MS A m/z A 1543, 57,91, 105, 148 #93&, X3 b deib A dh o 45
3-15 E—HEREM T LB RS> TFXA CpoHy 9L M EIEHE”, UV £ dp=239nm & F &
Hovk; TR R 2210em™ & 2160cm ™ 4 LR BOk%; 'H-NMR £ : §=1.8 (s, 3H), 0=2.3~2.5(s,
2H), 8=6.8~7.5(m, SH). XM “B 5" 69 T he 484,

3-16  EALSM A 690354 T : MS: 88(M"); IR: 3600cm™'; '"H-NMR: 1.41 (2H, q, J=7Hz),
1.20(6H, s), 1.05(1H, s, /n D,0 &5 %), 0.95 (3H, t, J=7THz), iX3m A #h2:# X..

(FER)



<N
bl
b

Bt
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BB FIE P o R AR & MIFR k& (hydrocarbon), HAEEERIER A CHopno HAREEH
UL AP A BT AE Y (derivatives), 41 CH;OH RI#LA CH, 73— H JR P25 —OH
BARHIATAED .

FENHEMIA SR G a3k RIS MBI A RE AR, BEERTERE
fith; FEAR A B R SN R LG S LR N, R A K BEAR AN S AE ) | R Bl Sl R Y
Heitk -

T Kk B
—. #it3

sz (alkane) 7> T HIFTHBRIR T34 sp® A4k, J 7 2[R LU (o 48D MITE. PR e R B (o 2 (0 e
BT, HRIETH 4 4 sp’ 2 UE 255 4 DER T s BV H T M ES, A4 4 C—Ho
B TR A RN 109°28", 7847 A 2 E U AT, TLIE 41,

(a) BF=HA (b) BRARAER
41 Bk FRIGH

MWZIETFE, > FHEBREAE C—H(sp’-s) o B4h, IB{FAE C—C (sp’-sp’) o B8, T = Wi BT B,
F RIS, WE 4-2 Fion. 2R 7285 fle
AN, ASUURENIER ESERE, R B R 5]
Sopteh B HiE . BT o BFUEEBAERLK, Frilfss
R, SH6EERFIRAEE -

BB RIRIRE T AMMRIE T, R 5 EEREE
IR R T B B AN, T4 A b B R IR T, AR
A= T VBRI T, R 1727037 4° R/oR

it ' E 42 ZESDFHBEF=E




BNE IRRINNRE
"
(Iin
1° 2° 3 2 |
CH;—CH,— ?H—CHZ— cl*— CH;
CH; CH3

fA - A BRI 7 AR T ﬁa‘%ﬁ’ﬁiﬂlﬁ(l )’ﬁ@? fr ) ERFRM G AT . AFE
REVZR T B X R NS AN o

—. WisRAaMmE

53 F SR AN R A 00 BT ) SR A0 1, T S 0 Cisomen) 37 BT I AH FLIE 2
RIVOF AT AR A3 o AGXE SRR 5> F 3, 3 o S5 TRV LB ) 0 0y A e T 7
BRI AT -

(—) BiERAE

R LRI F SAEAE— R TRy 30, TEst btk BRI, beAe T L
AEMRRTER TR BAMFANS TR, b TR IR RTT 40 R 5 IR R 5
Ho TRHESH R THIIE S .

s CH,CH,CH,CH; CH,CHCH;
CH,
The Tkt
CH;
CHys CH;CH,CH,CH,CHj CH;CHCH,CH; CH3(|JCH3
o i,
s SR s

B R 4 TR R B B B S HR R RO R B . Blin: Ok CH, F 5 M Rfafk, Bebe
CHy B 9N FMIME, + k% CHys H 355 M RIE, —HEEIAE 366319 /N FHf4k.

(Z) W

A LA P TSy 4 48R B Fr2iRe 5 M 46 528K & 2> (International Union of Pure and Applied
Chemistry, [UPAC) FIFEI, 5 HLALA H i - ST iy 46 W R ARYE DU B4 20, $2H TUPAC UL HUE Y

et M 4 R U R 2R G YL &Y dr 2 R . BeR 6y 4 8 % 43 b % 1 1y 44 9% (common
nomenclature) N2 i iy 4417 (systematic nomenclature) -

WAy 44 VEIE & G M ] ek i 4 ﬁﬁﬁxﬁ?q]ﬁﬁﬁ?mﬁﬁﬁm LT H), HRT (. 2.
[N T Ks BB FEL BB RRBETHANE, & 10 MU EREFRGEEA P X FEian k. W
CuHyy (t—88) . Fei2ial BT, *ﬁfﬂ’]?&j{}:%{jﬂ -ane, ¥ WK E L& 4-1.

F4-1 EREKRRE

X Z BXH =X 3 Z EXE g
B methane CH, Bk heptane CH; (CH,) sCH,
5% ethane CH,CH, Fh octane CH, (CH,) (CH,
T propane CH;CH,CH, Tk nonane CH; (CH,) ,CH,
T butane CH, (CH,) ,CH, BRI decane CH, (CH,) sCH,
JE pentane CH, (CH,) ;CH, +—ki undecane CH, (CH,) ,CH;
(&7 hexane CH, (CH,) ,CH, + =k dodecane CH, (CH,) ,,CH;

AT R M AR, — A SRR, “ B FRORNERERTR, “ TR o —
CH3 CH;
- I
I R A CH;— CH—%IJCH CI_ » JEAh, BIEHARECEERISERE, 2530535 n-, iso- # neo- TR, Biln:
CH;

49



50 FR BIMESE

CH;
CH;CH,CH,CH,CHj; CH;CHCH,CH; CH;éCH3
(le3 (1:H3
(E) R R IR
n-pentane 1sopentane neopentane

Koy T B4 —AER T, BRI T R A R, Y R- 30K drd FeFE I, SR N B ek
BRI ke F OB e BRI A 44 R R bk i R I -ane SUb -yl 7 L AOKeRE S R 4
PRI 4-2.

F4-2 ERRENENSER

BEREFANLEH AR TXER &5
CH,— A methyl Me
CH,CH,— HE ethyl Et
CH,CH,CH,— (IE) A% n-propyl n-Pr
CH,
CH,— (iIH— TR EE isopropyl iso-Pr
CH,CH,CH,CH,— T butyl n-Bu
CH;’(EHCH2 CH T H secbutyl sec-Bu
CH,
CH;éHCHz— 7T E isobutyl iso-Bu
CH;
CH3—(:3— BT tertbutyl tert-Bu
CH,

HEEFR MRS o AIEM S Wy 2GR AR, AEASIE” T WA MR GE T & U B
Fele e AR BURATEY . Ar A i, B0 EHE BURILAOALIR BH MAHR. Bk ROt 44 0B 5 2

WA BRAERD MRN8, IEL “BHAbeke”, JF g R & RIR T8 a4
Rt

THE BB, MASEERAER —Sm T ahg 5, T8k EABRIE TR 1,203 F5ih
HALIR; PIASAS R I BAREE (LT[R G2 YR 5 42 % e mh HE31) /N B AR B BN S 55 P4
FH RV BB, TAR RN S 5 A58 = AN EUEE O BLR T RE /N o B

CH,CHCHCH,CHCH,CH,  CH,CHCH,CHCH, CH, CHCH
CHs CH, CH, él—h (IJH3

ST FHIE S WE B RIRE S, i 5 B A4S B fg B AL IR/ o

FoER TS Y, FER ZNBUREERT, TS BRI AL R EB N B AR, BUREE LS
ZFRZ AR T Sk, BRI S ATRI A ; 20 FBREE, #IK S HEUR R
W, BRI, A= = S F RIS H SRR L KREH BT S Y 4 FK
2R, AL SO A A B SR . & 2 A R BRI, S 342 FRep 4 ) A 3k dis i
Fl tetra F7n —A> ZAFPYAS .

4 5 6 o (‘:HJ 6
| 2 3 4 5
CH,CH,CH, CH,;CHCH,—C—CH,CHCH;
CH;CH, CHCH,CH, Sy hy o Cracn
-7 7 °8 °
3-ZE Ok 2,4,4,6-0 R E 4t

3-ethylhexane 2,4.4,6-tetramethyloctane



EE  GEEMAREE 51

EoE EAEIEG AN I HCEE, N UF RN R SE RF , P 565 B 5 51 H 5 0 51 H % JY
& W ILLEHE RIS MU 2 -
FAEE > T > TH > A > 25> Fi

FEFE A4 1, AR 240 2 1 A R A BT 58 S % Hh
CH, CH;

‘/K/E/()\7

HE % % Ch

2-FE-4-ZEFR
4-ethyl-2-methylheptane

4-1 Bl odheh LAR, g AR T ER,
C2H5
(1) CHy (2) (CH,) ;CCH,CH,C (CH,) 5

=. MxE4

BTk AT | e, SEUFHRIEFEUR T BIE T A R AN RIHEF T X8R 148 4 (conformation).
p I 7= A ) S R AR g i 5 44 (conformational isomer) . 15 74K 143 FHyiEAH [F], B H 25 (8]
FEFUE ) AR, R 5 S5 A A S A S A ) — ol

(—) Zixp9ras

LR R RN EH C—C BENMLAY, MREE RS TR —MRET, A—MRRTFH
4% C—Co BIEE T, Wik R F I =ANERFAEN 5 — DR LR =ANE, 7T AR ToH0R =5 ()
HeF1, B TTEM G Tk, PR ES R (eclipsed) FIAT XK, (staggered) A& B ML 8 114 5

5 FH ¥ 2850 (sawhorse formula) F141 2 # 5% 30 (Newman projection formula) R/xFtEMHS . ¥
2R N A Y R O T ISR 43 F AR S5 3Rk 77 3K, RE B3 S e SR N U iR 2 = 8] i HE )
fHo. B 4-3 4 25 EWE.

4-3  ZIrAIRERIESE

AB R ARNE C—C NS THEE I3 PR E TR, FEE R RHER T, MEE
OO B = A E R, R B R UL AR IR T b AR, TN R ) A 0 = A, BRI
S TR T LM (B 4-0),



52 R BIWEEL

H

H H

H H
H
H H " H
H
H
IR BHEX

4-4  ZiRASRR

W EY T HIERE R 72 mAFAEEMEAER T, HAEH I8 KN 5 57 18 (85 55 E 56,
M T E KT e IR JEEAE (van der Waals) 422 FIRT, BiAH BRG], 2iZHE &/ N ol
B, EATRIEICHE 7, NP4 Jafltesk 1), XNFRAZEK ST 2Lk T4 T8 W& aT,
PR IR T R SR 7 2 (R AH B Sz, A ELTE] B/, TRIRRRSAG; BEE T+ C—C BT
ek, Bk b SR T 2 8] B BE B R, A ELZ (R B R, A FRIN RSB ET I =, MIRET
AR FHEERIN, 2 TFRNERES, L 2Kk FATESS, BEE C—C BAZEEEMXT
Tk, B B AR T2 (R R B R BE , A B TR ) JF 1B WG N, T I BB T RS, AL
W FHRIWS N EIE R XK. L0 FRIMRZ KRR LA 4-5.

HH
EER
H H
H H
ﬁla 12.6kJ-mol™
giis
H H
H H H H
H H H H
H H
XA TN
6° 60° 120°
Bk f lE —

4-5 IR FHIRAIBEERL

ZEATHEMMES, SRERNESEERENS, BHRMIEME . TXAMERIFER
BAE, IR XA R ZERENMANS . ZHIZXAHZ L ESRMRE 12.6kJmol ™, 53 [A




SEUE  EMRRE

(3K — i &2 H AN HE LA, R 2 3R T 23 IR ARG RV AT 7= 4E 83.8KkT-mol ™ [ AER, £ LIE C—C 4
“H B e, BUES MR IR RGE AR, 25 TR RO TEA WS R R R B3 T R &1,
TovEs B K R— R ik, (BREZH L hir T = URREE RN XAMGIREFE. M TREX
AMES AP R, WA TS, LR WA TPEZIE,

(Z) Therotas

ETHSTAIEBR CES THRHANRRET L& — MR TR ERAR N EY, ET 5D T
HAWLES FERNEFRIME . 24 C, M C, H%E o BN, TS TEHILT 4 #8283 K
Z etk B RIAE XA X A EERXMEEEA.

CH, CH, H.CH "1»‘(3‘CH3
H H H CH;
H H Q i
- H H H H H,C HH I‘_I{
CH, H
S AT X2 BRArAE X2 HoESDSR 2ESEHN

XA, BAMRFRE K R EE AL FRAL, ARBE SO, ZE M (] A B R e, 73 FHIREE
BAG, RRIE TR FRIRBHE, KEEET 5 T UM IRAM S A1 PR HFA-H
HE AL F-A0AL, HEELBE B EE XA A8 SR, A B IR AR L e O B X A M ) RE B R A X
BT 28 X AR Fa e s BB P WH A FRELREE FHE L TESME, HERKHELF
BR, M FHRERE, RRARENHS: HoEEX+, FEMERTNESFLEREERR,
HE2ES AWK, FHik4 M REMR TR E R FNT:

ST X P XA HAERR £EER

I e M R KA >

ETHEMMEZIAMRERZNRKRK. EZE T2 7R A8 R L AT 5 &4 5 R R IE
Hety, FILTE T sk br L RMEBRMAERIRE Y. MIET RO T4 C,—Cs SR I i) e & i 25 &
(B 4-6) W] 40, IR T IE T bt EELIXFAL A8 XA RIARAL AL A MM S AFAE, HoAL PR BT o5 1 Bl
BIRN

£ESNX
\
WA EEX WMAEBX

18.9kJ- mol ™

13.4kJ-mol™ 13.4kJ‘mol_1
(

3.4kJ-mol™

B —

XA R AL PR XK

0° 60° 120° 180° 240° 300° 360°
TRERE £ BE
4-6  IET ¥R Co—Cs [EFERT SHMERAYBES R

BEA IEFERE B I T 208, e S AbE 2 & %, EHREMRMAEMUET MRS
RERAIZE X e BRIk, BREfek B BECE 25 18] (K HE 1, 28K 2 BURAENTE (B 4-7), I AR — 4K
IEMERE. BFRRRNTHEE, FE4H0RE REENER.

53
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47 Rl FEATERIBRE

7T R S AL & P I B AL SE V5T, T By — L2 AR ) k4T (IR A 5T R 1
SR RE e R . FZ AW TSRS Y EYE BV, AYRE—RE5ANZ
MG — R g &, WSRO RES . APNEARE R RS S A&,
T H AR ETE . BN, JURBURE 259 2 EAE R TR 28 SR X128 XK

9. IR

AHACE DRI ENE BT, —BORFIRES . B B R B MR TR, SRR R
B O Bl AR SR T B n, T R R R .

FEREBMEET, EfEH C~Cy &5, Cs~Cyp RHHE, Cy LB mR EStR R . B
Beja B m b BE A i S 7 B B T O R (BRSO RAR I S0 R FTAR R : S EERME
HERE R U S P AT OB A K — 25 (] 4-8) . X TR AU S 2 FIREER A 5%, &
o TR R E A K. 0 TRXIAR, ARSI PSR, B E . ERRN
PR BEERE TR T2 A RERT S B TR, 8 B 1 M BRIET, P
FHH 20~30C. XR M THENRRETEMZ, 2 FRER DK, F2 R0 IR A HE £ 1 &k
=, PO R . HAER AR, SCHEEE , b RURMIR . IXR B BEE RN Z, 4T

TERHETERIE, b T 23 TR H R AR B, (540718 FOVE R 128 55 T BRIk 5
- 300
or s 250}
5 200}
~ =50} 5~ e ~ 150F
& A o 100F
- o -  50F
lné -100r- ’,’:,/1 .an 50_
€ g0 S B ol
200‘ L : " """ L1 L I -150 L ! ! ! ! L L PR T L
I 234567 89101112131415 20 5 34 5 6 7 8 0 10111213 14 15
A TRE
(a) A (b) WA

4-8 BEHEIERER(a)iiEs(b) 5D FRREFHAIXR

BBt 4 I 2 B DR T B 38 2 i B K, (HAE 0.8geem™ RETEE . Sl & ER/M—K
AL EY, HBEHNT 1geem™. SelR R AWM SIS L a8 MR4E “BRPEARDUE A3 1
ZR IR, bel B v T AR e SR MR N B L ST DO SARTR  ZBESE A MLV A, T e TN
fil B AR R -

Fekesr 7 R C—C Ml C—H. A6 EENR C—H MMEEHRSD: 3000~2850cm™ (— B2y



ENE  LEifEE

SR 7S iR S): 1465~1340cm™, C—C #RENEMIRIS . Bl FRMFEIREE (CH-NMR) £ 1)
FEIRMB N B IRAE i3 0.9~1.8 Z[A). #dn, 2- B R BE e L IR E (B 4-9), B 5 AARA:
0.85~0.87 (6H, d), 0.85~0.92 (3H, t), 1.05~1.20 (2H, m), 1.20~1.40 2H, m), 1.45~1.60 (1H, m).

0.88

—0.85

4-9  2- REURIIHHAIRENS

h. AR

(—) et

el T REREN C—Co B C—Ho 8, ATlbeR A MM ERE. EERT, Kk
Fo S BRR L SR SRAEAL T BRIE SR — B ERAS R A RN, B AR R R . SeREEE
() S R 4 A (U Ye i R B AE AR D T, B RHEAT — 50 22 N, AR R Y

(Z) Az

BHAAY TR IEIRT (SR S R 55— R 7 sl [ B A 22 SR AR AR S B
(substitution reaction). e/ 53 T H 2R T4 b 22 5 7 HUAR SRR A i 445 2 Chalogenation reaction).

1. BRI EL ARSI S Bn#E 250~400°C AT, R E RS Y
FUH R A AR N, R — A I A BR S AE — JTCHUR IR B, 3 3 S A — S e, — A H
B =R A BT R KU B (&m0 MIARIBE Y. (Br DUEEEHIR N4, FIHE& A A
[ (1095 AR HL AT

CH,+Cl, ot

CH,Cl + HCI
Cl, 5 .
CH,Cl, + HCI
o )
CHCI; + HCI
LCﬁ»cc,l.ﬁHu

2. AfSREIAIHLE] S REHLHR x FeA 2 fo BE A R PR PE A R . B R LKL
SRS MR, M BT . BERR I s AR S REHLRI T 4 A BE S LR\ BER KRB E =B, T
THI A2 FF e e QT R — S G ) S AL -

gb
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5K BB (chain-initiating step): ST MBI P IRIGEEE, KA EIIGE, RSt E
MREHE. BRERTARE TR FHRER, B hmEIEEEER, RREREGEE, BIRBNIRE—
AT T U e 1))\ B A 5 46 B v o BT L AR 58 1) S 9 1

A
Cl—ClI 2Cl- AHI=+243kI-mol”" @

HEH K Bt (chain-propagating step): 5 B HEFI F L0790 — H R T, BREAE S T
M—AFri L B . BEERRNFESBEFTFIES THH—MHEIRTF, Rk —& L
M—AFHAE HE.

/\' &y F
Cl:+H : CH; BirE HCl+:CH; AHS=+4kl-mol” @
v
/\‘ e 7l
Cl : Cl+-CH; B, CH;Cl+Cl- AHZ=-108k)mol”" (@

N/
REE R RACR Y, f— P ERVEFE— IR B B B3, RN T —B RN E S — NS R E
FHE, LUK B B EE M 8E M. (free radical chain reaction).
[ N @52 T N, JT I B e R LM R NPT 7 R MR B, DRI T SR AT LA A B b
17, B R B AR A — A Fhe. FrAERNEEBEXEL LROFOL M RN .
HEZ1F (chain-terminating step): 75 NG #, B R N A BB #TR/D, A 35 R S ARERE 1)
Bl T BAHREER NS E, B hE— EMEERES &R T, BURR N EER &1, Flm.

Cl- + Cl- Cl
CH}' + CH3' CH}CH}
CH;* + Cl- CH;ClI

£ B EMEER N, A BAREIN S 5 e A AR B d 2RV T AR, AT R R 3 2
IR RS 1E RN, KR H R R g

e A RN B R R N, SEAL A ESE T T PR B AR AR RS, 38 F T oAt e B 4R R
Ro KR SHREHIRBIEERF A : F,> ClL>Br,> Lo FEERHEAR R A2 RIZ, AL EH, 5211
JBCH B BB A B R BB K 22 B A 2B, DABUR AR RN . OB AN TR IR , WA S LA LAEAT .
PRI, X5 B — AR TR AR S R ARAR R R

3. RNARNAENE REEKORESEAARENER T, RETARRN, EREMHE
EFMkriREY . BT ARRENEETHRBEERAR, SEURMEERE, &SRR
Y LEBI AR . il

Y BB
CH;CH,CH; + Cl, %CH;CHQCHz—CI + CH;ClHCH3

Cl
-8Rkt 2-FAAkE

(43%) (57%)
CH; CH; CHj;
| e HB | |
CH;CHCH; + Ol ~CH,CHCH;—Cl +  CH{CCH
Cl
-FE-1-FEk 2-FE-2-FAK
(37%) (63%)

H IR AN S T S BREE K ISR S R R A B RV RN, ek TP AN R E RS
) R B3 P S R b BB “ B W T FER S T AN RSB Ak s R 1 B e AU R



FNE IRRFIINERE by
WA > fE > HE
TR AE R RO, R ZE, TR, &Fr=(a A LI 2 K IR AE IR
PERUD, R, Lh—Fh = A3, flln:

i1
CH3CH2CH3 T Br2 jlt‘m CH3CH2CH2BT + CH3$HCH3

1277
Br
1R Ak 2-R A Bt
(3%) (97%)
CH; CH; CH;
I P | |
CH}CHCHg, o BI’Z W’ CH3(|:CH3 + CH3CHCH2_BI'
Br
-FE-RER  2-FE-1-RARE
(=99%) URE)

sy | R 2 A S Sl K A VA R T S L (DS O R

4. FEEBHERTEUSHE St A REERE RS & C—H LM 15, MR
H BB 75 R SRR b o488 10 8 2 /i BE (bond dissociation energy). FEAHMEEM B9 Be nl 7 = 3L 0
SRR, T2 SRR [, BN 5 W, RIS MR, R, WA T TR, 7 R R e
Ny ANTRIZREBY B S B R B S AR e AN TF . A

CH;—H CH,;CH,—H (CH,),CH—H (CH;);,C—H

HEfRRE 435 410 397 385

(kJ*mol™) ‘

C—H B B RGN, B AWM TERREEBIC, B HEBAS KR, X 8EE, §
RITFH—B R RIEAF C—H BB RERIAFE, Lok B HEEAX A8 & R T

CH, RCH, R,CH R,C
PHESEE  EREGE  GREHGE  ABEEE
[ B = B B N KR >
[ T R A A 2 8 T 1 6 2 O MR A SR P, T SR BR R K 4 15 1
RAE U R BT S B - e
RS 15 6 R T B L B, it gy v v
BT EESER IR T 0 5p” 26k, 3 4 sp? Feflhith Tee—n  BC%me_cq,
15 3 AGEURT 1s BUBIBHAG 3 4 C—Ho B4 e\ i
TR —FH, B T AT R 2 5 2o 4h W W
p I, BB T FH (4100, Hfbki ) sh
1 e A 5 S A A2 4410 EEEEE(a )BT EEHEE(b )M

i = R 7 N < -
—. BE

Hpese iy 4 S e AR, FUR 76 1) 08 SR 7 I BR800 A AR RN “ 3R 7. 36304 46 W n 3l
3k cycloo



A O O

A T ke A =Y

cyclopropane cyclobutane cyclopentane cyclohexane
IR IRF 1405, NAFIR EIURIEMAL RGN B2 ABUREER, MATEAIRALIRMR D B5
24 TR I S Sy R A PP R o 41 4 2

e

RN 1-FE-3-ZHEHF 2Lt
methylcyclopentane 3-ethyl-1-methylcycolhexane

A BB IREREERT, RPR IR IR A 44 . 140

VCHzCHzCH2CH2.q <> CHZCHZCH2CH3

L4-ZRRET e IR TET b
1,4—dicyclopropylbutane 1-cyclobutylbutane

el i) C—C BB P 2 P i PR TO AN RE B e e %e s B AR AN B IR T & 1R —
AR, 7T 7= AR S P fob S 4 AN BRI (82 T3 I [ ), % WX R # 4 (s isomeer);
AT FRF W, AR R I (trans isomer) o W 5744 2 SEAAR 744 P O —Ff, 4 1, 3- =
FRELIR e, BA MR S PRl 7 A
CH, CH, CH,4

N7
JR-1,3— — FRHEFF e [e-1,3-Z FREEFF ke
cis—1,3—dimethylcyclopentane trans—1,3—dimethylcyclopentane
—. FHERER

PR MR P 5 R AL TR RAER K 0 36, MURVBR IR T2 1 e EB L sp° Ze ALt plce,
I3 T R SRS IE DU A (109°28), 43 FAURASE , BB A 15 2 PoAE RS A 7=k A ), fRZEHY
K, Fadk Rk, FRRRE .

EIRTIE T, FNRALIN 60° S5 sp° Aol it
PSRBT A B A TR, TR R S (7 4-10),
SRS ) B 5 — BT B B B, 7 E AR K B £ K
9y, BT AR, 5 R AT R

PR T b MM UL S5 R T 2Ll . PR B P ELBR T A —
| JLA fo BEAN PR BEIRZZ AN, ST IR BN, LR
S, B 5 R A TFER R

SR S, AR T IR EEA —TH, @iy mogme e st
SCRR LI T IR S A ETAE— NP, HALIR R AR
BT HRAE— AT, 5 BB LT TR (P JLBR %0 SE /B 5R J AR BT sp® 2R LI
WA, S, WKER IR e . — R SR I SR Db, R R A FFERIR B, A e R
TR kR sE MR« BF OV > SRR > BF T 8 > BRI

=. MR

(—) ¥EEMER
PRI A BRI TR S e A . AR Tk, S T2 ISR S0 S IRARE A AL




FNE  HEEMRME

Wl HBTHEERSF b e R B — e MRS, 2 TSR EVD, JERA — R R
Mo B, FRGERR I R i U2 FE AR LL R BR JR T U b ey

(Z) MR

FLICIA N 7S TRFF S BRI IR Fe ke 55 R Bre A B0 4k 22 M BUARARALL, SR - Bl S8 AL R0 I R 77
(A& @) 55— ARERANE S FESBH . i I EE FE T S ) (R—O0—O—ROfFEE T, HRERE
BRERR ST ARER) B B FE BN . Bt s

() Oy

P . BRI
=T WoaHhpeke & 5 B AT RN, AL TR &, Blan:
CH,

\ o H
H2C_CH2 80C

NP A%

CH,CH,CH,;

H,C —CH, Ni
| | ~+H, — CH,;CH,CH,CH,
H,C —CH, 120°C

HT % The
PR e R T B e S P R ERE B IR S AL TTER R, A IR &) -

CH
Vs +Br, ool
H,C—CH,

(|ZH2CH2(|?H2
Br Br
13- ~IRAK

CH,
/ \ +HBr
H2C_CH2

CH}CHchzBr

1-IRAHE
2 hE BRI e 5 S BRVE I, BRER TR R AR FEIE SR T 5 2 P SR 7 5D 1 Pk
JRF2 8. SRR SR T INEESIE R 2 0 RF b, 1 R N7 E SR 150 KK R
FE.
CH;—CH —CH, +HBr— CH;CHCH,CH,
N/ | I
CH, Br H
RERA LT 2-RT Ik
FRTRE I SN i M B IR TR e AR, IR R IR T e S 2% B G RS K AR TR RR RO, AR BN #aR
TA R RNV .

9. xR

(—) FRKERIESR

T8I B B DU A BR S 7 b e — AP L, — MR T BIFFE, WWE L, NET, 23%
. B BRI TR SR, IR R B I FE. R A %
& B I AR R T LI EUR T 548 L EURF 28 XK.

N SN iaE 3
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(Z) REREER

1. BXERFOMICER X O 7R FER —Fim Er, 3 C—C#MA 1207, f77E
BRI S . Ehs BT Bahdr i g F e g, &
— RGNSVl , #NF 4 (chair conformation) I e l ™ |
A MR (boat conformation) 4 By F St R (M) % (1 4-12). h 3N . \

EERT, BT o] R XA 4 E
FEEAR, RIS GE47 70 0 e MG X sifs b 3 — M & %
AL

2. MISREMNDIT HCOkind TRXWZITNK C—C—C BAHNEIT 109°28', EAHERT
Fk I ; C,\ Cyn Cs B Csn Cyn Co LII=ANREEF [0 EE 5324 230pm, &R F Va4
g% 2 FN 240pm FHIE, ToVOLEAE T, BPA M5K I B EAHARER LT AR F R34 28 XK,
W R T BRI EUR FABERGE , A= tE R 00, TR 1R MG IR H B3 b BE TG M5k 11, XL
TR TR =S a5k 41, BT AR —F T2 AR T B AR R E RS IR %

v Ed S
412 SRR EEESR

230pm

H
H 1
4 %@é’éi‘t 2 AS8HE N

HOHRR AR

M A R B e AR TE M TR T, B Cy 5 Cy PSSk b Bt S5 16 1) B Py A0, 482 8 [B) A
FH 183pm, /M FHADER T Va2 2 F, AH R R 280K, 1776 R 25 (Rl 3045 7 A= 1 23 ) 5k
F1; Bk, FAE“BE” B Cy 5 Cas Cs 5 Co BT EIEUR FIE3 N ESN, BB KKK .
T X BRI MAFLE, 2 PR E, MR R R 4 29.7kJ*mol . ZEEWR T,
99.9% I e 73 142 A N R AFLE

183pm

H H |

i ‘ P ANE

v NIAAND)
s MR A

BT NSRS AR
ERRA KD FHAE 124 C—HE, eI AWA: #ET C,. Cs. Cs (8 Cy. Cyn Co) %
JE TR RSET Y 6 4 C—H 4, FR A5 (axial bond), [ a B &Eor, Hrh 3 4R EH (A9 T34
SEHiz b, BA 3 &R RSN T FEZ F. HEA 6 % C—H 853 E T3P A5 FRE AL
109°28' {93247, KBS FRF0FAT, FRAHEEE (equatorial bond), H e #E%£ 7R . F_E AN R 146
A1 4% aBER 1 4 e, IR N C—CHEMEES, AT FORIA L1 a B4 T0AE A o B, TSR e 4
4348 Sy a i, (EEEAEFR b7 al3R R 5 128 [ B AR

a a a a
€ g : e
a a
€ € —_ € e
B ]
e e
€ d a ¢
R e e
a a d a

SRR — o R G AR Sk o — R SR B (S RRAR U BHERAE . BERE AR 2 46k -mol ™
Rk, 7EH I T AR AT .

3. BKIRSIEAIER ST 5 Dbt 7 P I — AN EUR 73 H b SR 7 B U, HUAREERT AL
TR R, MOEARER Tt T AP R A R A S 1E, Hrp g E IS C M Cs f b



ENE JREMNEE

FR) e B S5 B B A0, A EL IR AROK, M SR E s IR A B e BUBLAR, 2R E
REEME . EFERCHS T, BT FEEPRENER I ERIARERIR 7.5 mol ™,
RIEERE T, PRI PRI CEAE PR R TR ST & 95%.

4
H - Pt
5| H', T H
— m/é—kl
” . He~_ \
H______::H H
HERF AR REMZR

FRAREE ) A RRBROK TR A AR B I IR ) PR R 2 ) e (B REK, BB 5T ! )
bepliE . B, EERT, BT EJLT 100% 4 TR, &2, — ARl e s i
RRBAFER R R

HFR BT T BN R T b A A A R R AR A RN S A . il -
W -1, 2- Z IR SR R rh, 9 — NPT a 8, 53— AN PIEAE o 8 (ea B ac 8.
P AL S B RE A A, A E PEAE AL

L] = ot
CH;
CH;

CH;
ea f& ae 8

% -1, 2- ZHER LA BRI S, — R P R AL TR Cee ), 55— FRUHRAL T
6 (aa ). AR ee M SR aa B RERIMHAME

CH,
CH;
CH, RS
-CH;
aa

ec 5 (RBMHR)

& -1, 2- ZHRERDEAORB G T, A PR T o 8, TITEM -1, 2- —H I LR E—
HEF, R —ANFELT e 8, Frolx -1, 2- ZHERCOFEHR -1, 2- “HER O E. S
5E > R L A A I BE K 7.8kT e mol

4-3 M1, 3-ZFERRTEME, B KB DHF EHEFMIRGFE T,

IO BB RN, KIEFAT e WS AMBMER, W: 7E 1- FEE -4- T HIR
okt BT R R BT HeBm T 5 55 e SEMALE, BUT HAL T e BB AMPAWS. BEit 1- F
e -4- BUT A CIge M AN S 2R IR AR A 553300 4 -

CH;

(Hsc)scw (H;C)5C NCHs

I-1-FE-4-TEH S R-1-FE-4-NTEAR D5

HAWTHARH CheRIEA S, — RN AR LA R 2T MR R RARE SR 2 NIRRT, e
BMAER L W REREMS: AARBRERN, BRIREL T e B#IMSEREHS .
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4-4 L THEY,

(1) (CH,CH,) ,C 2) )Q/\i\/\/

3) CH3CH2CH2(|3HCH2([3HCH3 €)) CH;CHCH2$HCH2CH3
Hﬂ}—?H CH, CH;
CH,CH;

o H CH,
() © N\
H C,H; C(CH;3);

4-5 BHE T ea4E#4.

(1)2,2- =9k 4- THEER (2)5-94k3,3- —zhk-6-FRLFE

(3) 2-% AL A-BTEFR (4) B-1- P& 4-BRTHAFK T
4-6 e 2,2,4,6- WFERIES T FHBRT, & B THR—ER (i 4P, R, F)HERTF?
47 BETIRBERIRIRGLEH X .

(1) RARAPERF 65 4 BITIE

(2) A RAFBREART. 5 FXA CH, 5%,

Q) A TFFEEERTFRIWA: 1A 2°A:3°A=6:1:1, 5 F XA CHy, 912,

4) R 1IAMABRT 5 F R A CH, HERIEE,
4-8 BT 4o M de ik B IEAKA IR A HE) -

(1) Th 2) Tk (3) 3- TR &)

4)2-FATH (5)2,3-Z9¥A T (6) KT
4-9  FALE MM KE] YR A, A Newman BH R AT 2, 3- ZF R TI C,—C, s A shak bt

89 4 AP A M F X,

4-10 JA Newman #H XA TR E L C,—C, L P ARG RATMEFRRBTOME,
4-11 B & Falbmehimz,

(D |/THEEFRTK (2) 1- 7R 3- AT

() -1-FA 2- TARTHK
4-12 ¥ T3] B HARRAE T BRI NGRS HET

(1) CH,CHCH,CH, (2) CH,CHCHCH, (3) CH,CCH,CH,  (4) CH,
Cr, CH, CH,

4-13 TR TR

H,.Ni
(1)(CH,),CH —22/7 <2>A_CH3 —300C

CH; Br D H;C CH; HB:
(3 2 4 A __HBr

(R#E)




Hiike (alkene) FIHREE (alkyne) $0 &4 = BEKIAMEANE (unsaturated hydrocarbon), ‘EA 1 E HEH 7271
TR (C=C) FIBKEK =5 (C=C). MERPIRHIAVE B ELEETRIR  ToIR A B R IRE
RS, T4 DAV RV AE AR E B <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>